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cellular level or subcellular level when introduced into a target cell. - 



LEGAL STATUS 

[Date of request for examination] 1 5.07.1 991 

[Date of sending the examiner's decision of rejection] 06.05.1 997 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 09-1 2940 qcCT AVAILABLE COPY 

rejection] / 
[Date of requesting appeal against examiner's decision 04.08.1 997 
of rejection] 

[Date of extinction of right] 

http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAANPaGCPDA4061 41 882P1 .htm 8/21 /2006 



JP.06-141882.A [CLAIMS] 



Page 1 of 3 



* NOTICES'* 
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3 LAI MS 

[Claim(s)] 

[Claim 1] In the approach of producing the gene, production polypeptide related to a predetermined gene refined 
substantially Choose the vector which conveys cDNA which has the nucleotide sequence which is substantially 
equivalent to a nucleotide sequence in this gene, insert this DNA in this vector, and this vector is introduced into 
a cell culture object. The polypeptide production approach which consists of forming the manifestation system 
/vhich spreads this polypeptide, growing up this cell, disuniting this cell, and extracting this polypeptide from this 
Dell, and refining this polypeptide. 

[Claim 2] The approach according to claim 1 this vector is a virus. 
[Claim 3] The approach according to claim, 1 this virus is a baculovirus. 

[Claim 4] This virus is Autographa. The approach according to claim 1 of being a californica nuclear polyhedrosis 
virus. 

[Claim 5] The approach according to claim 1 this cDNA has a PORIHE drine compounds gene promotor property. 

[Claim 6] The approach according to claim 1 of this cDNA having the promotor of a PORIHE drine compounds 

iene, and inserting this cloning cDNA in this promoter's lower stream of a river. 

[Claim 7] The approach according to claim 1 this cell is an eukaryote cell. 

[Claim 8] This cell is Spodoptera. The approach according to claim 1 of being a frugiperda cell. 

[Claim 9] The method according to claim 1 of carrying out this purification by the immunity affinity 

chromatography method. 

[Claim 10] The method according to claim 1 of guiding this cDNA from an eukaryote gene. 

[Claim 11] The method according to claim 1 of guiding this cDNA from an eukaryote antioncogene. 

[Claim 12] The method according to claim 1 of guiding this cDNA from a retinoblastoma gene. 

[Claim 13] The polypeptide manifestation system which consists of a vector for conveyance, and a cell culture 

object in the polypeptide manifestation system which discovers the gene production polypeptide related to a 

predetermined gene. 

[Claim 14] The manifestation system according to claim 13 this whose vector is a virus. 

[Claim 1 5] The manifestation system according to claim 1 3 this whose vector is a baculovirus. 

[Claim 16] This vector is Autographa. System according to claim 1 which is a californica nuclear polyhidrosis 

virus. 

[Claim 17] The system according to claim 13 whose cell of this cell culture object is an insect cell. 
[Claim 18] This cell is Spodoptera. System according to claim 13 which is a frugiperda cell. _ ... 
[Claim 1 9] With regards to a predetermined gene, choose the vector which conveys cDNA which has the 
nucleotide sequence which is substantially equivalent to a nucleotide sequence in this gene, insert this DNA in this 
vector, and this vector is introduced into a cell culture object. The polypeptide which the manifestation system 
which spreads this polypeptide is formed, this cell was grown up, and this cell was disunited, and extracted this 
polypeptide from this cell, and was obtained by the approach of consisting of refining this polypeptide and which 
was refined substantially. 

[Claim 20] A polypeptide including guiding this cDNA from a retinoblastoma gene according to claim 19. 
[Claim 21] The therapy approach which consists of checking this deficit, a mutation gene, or that there is no gene 
in the approach of having a deficit antioncogene and a mutation antioncogene or treating a cell without a gene, and 
asking for an opposite part without the deficit which is the natural student gene or its clone of this gene, and 
producing the protein production object of the gene of an opposite part. 

[Claim 22] An approach including this conveyance carrying out the microinjection of this protein production object 
http://www4.ipdl.ncipi.goj 8/21/2006 
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:o this cell According to claim 21. 

[Claim 23] The approach according to claim 21 this purification includes the dialysis to the buffer solution of this 
Drotein. 

[Claim 24] This buffer solution is tris. - Approach containing HCI, KCI, EDTA, DTT, and glycerol according to claim 
21. 

[Claim 25] This tris - Approach according to claim 24 pH of HCI is 7.4. 

[Claim 26] This buffer solution is KCI of DTT of the one section, EDTA of the one section, and the 100 sections, 
and tris of the 200 sections. - Approach containing HCI according to claim 23. 

[Claim 27] An approach given in claim 21 term in which this check investigates the existence of a protein 
sroduction object, and measures the amount of protein production. 

[Claim 28] An approach including determining whether this measurement uses a specific antibody for this protein, 
and this antibody and the immune complex of this protein form according to claim 21. 

[Claim 29] The drugs constituent which serves as a polypeptide as an active ingredient from suitable support 
Dhysiologically. 

[Claim 30] The drugs constituent according to claim 29 this whose polypeptide is pp1 10RB. 
£laim 31] The drugs constituent according to claim 29 which chooses this active ingredient from the protein 
Deduction object of a milk antioncogene, a Wilms' tumor inhibitor, a Beckwith-Wiedemann syndrome inhibitor, a 
transition sexual cell neoplasm inhibitor, a neuroblastoma inhibitor, a small cell lung cancer inhibitor, a kidney 
androblastoma inhibitor, and a colorectal cancer inhibitor. . 

[Claim 32] A drugs constituent with the following amino acid sequences of this active ingredient according to claim 
29. 

[Formula 1] 
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i" NOTICES'* 

JPO and NCI PI are not responsible for any 
Jamages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 

^Detailed Description of the Invention] 

;oooi] 

Industrial Application] On the whole, this invention relates to the cell therapy for treating the production approach 
Df a gene protein production object, and a cell, and controlling tumorigenesis. This invention relates to the cell 
:herapy method which controls a cell therapy and tumorigenesis again. This invention is government support 
.license number EY05758) invention, and is invention attained in collaboration with national American Insurance 
<\ssociation (the National Institute of Health) and a cull FORUNIA university. Therefore, about this invention, the 
government also has a fixed right. 

;ooo2] 

^Description of the Prior Art] There is research quite detailed about the tissue of Homo sapiens or an animal, and 
-nuch deficits are checked on cell level. Many of these deficits have a hereditary cause, and most depends it on a 
deficit gene. A deficit may consider point mutation etc. as a cause, and as a result, the nucleotideisequence of the 
;ene itself may divide, or it may show an unusual change. When there is a malfunction gene, the gene protein 
production object with which it becomes impossible to have produced the gene protein production object finally, 
and itself suffered a loss will be produced. 

£003] A gene therapy can be applied when identifying a deficit gene about both Homo sapiens and an animal. In 
:his case, what is necessary is to lead to the nucleus of the cell which should treat a cloning gene, and just to 
correct an unusual genetic material or a deficit genetic material. The matter used for this approach has a high 
manufacturing cost, and needs a complicated elaborate experimental device, and needs application of a 
implicated elaborate genetic manipulation technique. Generally such a technique cannot be used, therefore only 
;he laboratory where most treats molecule genetic manipulation comparatively elaborate to a small number of 
altitude can be used. 

[0004] Costs of a gene therapy are high, and since it generally cannot use, another cell therapy is searched for. It 
s possible to draw a conclusion from analysis of the molecular structure and the function of a protein production 
Dbject about the insurance of the gene which produces this production object. For example, what is necessary is 
to use a gene protein production object in many cases, and just to opt for the interaction between genes, in order 
to determine the neoplasm control mechanism of the body. What is necessary-is just to refer to the parent-patent 
application specification of this application about a neoplasm control mechanism, the top where it is reliable and 
Dost is low in order to solve a gene function and a gene interaction — dependability — the approach of producing 
the gene protein production object which can offer a lot of [ possible / prediction ] high protein is very desirable. 
!0005] Not only a gene protein production object is useful, but [ although a gene function and a gene interaction 
are solved ] this protein itself can use it for the therapy of a deficit gene condition. In this case, it is advantageous 
to introduce the suitable gene protein production object for a cell with a deficit genetic material, and it is effective. 
Cost is low and sometimes easier than the case where the direction of installation of a protein production object 
prescribes the genetic material itself for the patient for the purpose of a therapy by the case. 
[0006] What is necessary is just to refer to the patent application specification submitted to this application and 
coincidence about a protein therapy. 

[0007] When it sees from the recognition about the importance of a gene protein production object, it is very 
advantageous that the approach of preparing and separating a gene protein production object in the form refined 
substantially can be used now. in order that that the activity matter can be used as it is so much biochemically 
may study the biochemical property and molecule behavior which are participating in the heredity mechanism a 
therapy sake — an owner — it is a meaningless advance. 
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[0008] Generally, in production of a different laboratory scale from the case of extensive production, the gene 
protein production object is produced also by the synthetic production only from the cell. Speaking of the 
induction from a cell, little existence of the cell protein is recognized very much. Consequently, the attempt which 
guides sufficiently a lot of protein from the source of nature is not realistic. 

[0009] Speaking of the synthetic producing method, the attempt which introduces the decode array of a gene into 
a bacteria expression vector, and discovers protein was not successful except for some cases. Bacteria 
production protein has weak solubility. The point of giving the result which a bacterial cell could not change 
eukaryote protein, and analysis of such protein mistook when modification after a translation was required about 
protein has another fault which uses a bacteria manifestation system. That is, generally bacteria production 
protein has low solubility, and since there is a molecule deficit, usefulness has a limit. 

[0010] It not only cannot produce enough a lot of protein, but by the usual laboratory-approach which makes a 
protein production object, the purity of production protein is not enough, either and variation is in purity. TrpE-RB 
fusion protein may be discovered for the example of representation of the difficulty at the time of producing a 
certain kind of protein production object, T7 RNA polymerase discovered to E.coli may be used for it, and a 
polypeptide may be produced. These approaches are comparatively complicated and need complicated elaborate 
biochemical actuation. Furthermore, since the target polypeptide does not carry out little deer production very 
much, these approaches have a big limit. Moreover, the polypeptide produced by this approach is seen in molecule, 
and it is common not to be desirable. For example, it is because this is not phosphoryHzed. 
[0011] Therefore, biochemical [ desired ] and the desired approach of producing a polypeptide with a biophysical 
property in a substantial amount are strongly desired from the importance of a gene production object polypeptide. 

[0012] A remarkable advance is seen about an understanding of the function of the gene in living body health 
maintenance. If that it can generally say cannot produce protein with proper cytogene, various kinds of 
abnormalities will occur to a living body. It can ask that the whole gene is lost or the gene itself is missing by 
various kinds of causes for this reason that cannot be produced. From recognition of these factors, remarkable 
progress is accepted in a gene therapy. 

[0013] For example, it is thought that the Wilms 1 tumor which is infantile kidney cancer is produced by gene 
inactivation of a chromosome 11. It is proved that oncogenicity can be controlled, if the normal chromosome 11 is 
introduced into a Wilms 1 tumor cell when the minute cell fusion medium transferring method of a single strand 
chromosome is used. On the other hand, this effectiveness is not accepted in Chromosome X and installation of 
13. 

[0014] On experiment level, although a certain extent of transition of a human chromosome without a deficit is 
useful, such transition is not applicable to the therapy of a genetic defect. Preparation of the suitable chromosome 
for a therapy not only needs remarkable skill, but requires time amount for one upwards, and it is because cost is 
high. For this reason, in many cases, this approach is nonpermissible. ■ 
[0015] When it is not desirable to use a chromosome without a deficit for a therapy, thinking theoretically below is 
introducing into a patient the proper whole gene or the part which has the effect at least Although this approach 
has workability higher than the approach of introducing a chromosome without a dpficit, it is only a certain fixed 
case that a gene therapy is desired. 

[0016] Not only cost is very high, but separation of the proper nucleic-acid matter, sequencing, and cloning require 
time amount about this point. In addition, the complicated elaborate molecule genetic manipulation approach which 
can be used only in the location restricted very much also in the world is required of such an approach. 
Furthermore, such an approach produces a lot of matter suitable for a therapy even now. 

[0017] As mentioned above, a specific therapy of the cell level which cost is comparatively low, and it is reliable, 
and can more generally use by using the bionics-approach, and uses the specific matter in a biochemical operation 
is desired strongly. Furthermore, a production object effective in a therapy is introduced on cell level, and a 
therapy which brings about change of neoplasm control etc. is also desired strongly. Although it is needless to say, 
it is strongly wished also about the production object which can produce so much in the state of purification 
without variation, and can be introduced into a deficit cell easily and effectively. 

[0018] It is in the 1st purpose of this invention offering a specific therapy safe on the whole and and a production 
object effective in controlling cancer control. 

[0019] It is in another purpose of this invention offering a cancer inhibitory-control production object and a 
therapy effective in the control and extermination using the bionics-approach and a production object of a cancer 
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tumor. Moreover, it is also the purpose of this invention to offer the drugs constituent for cancer treatment which 
demonstrates an operation on cell level and the level between cells. 

[0020] It is in still more nearly another purpose of this invention offering the drugs constituent which treats the 
symptom produced by the absence of the deficit or mutation antioncogene which makes nature or a synthetic 
oroduction object an active ingredient, and an antioncogene. 

[0021] This invention leads a specific antioncogene protein production object to an object cell, and consists of a 
sell therapy which realizes cancer control. 

[0022] This invention offers the conventional radiotherapy and the cure for cancer with little need for a 
Dhemotherapy. Furthermore, this invention approach can be applied after discovery of disposition which is easy to 
suffer from cancer hereditarily at the very early stage before tumorigenesis begins. 

[0023] this invention — an antioncogene protein production object — good facilities — and in the point of using it 
at comparatively low cost and realizing cancer control on cell level, it is very advantageous. 
[0024] Although there is a point which has not been clearly carried out about whether cancer will be generated 
snough when the antioncogene beyond one or it in a certain cell inactivates then, cell installation of a gene protein 
Droduction object is new approach, and is the advantageous approach to a malignant tumor therapy. This invention 
s in the condition which suppressed the damage to a living body to the minimum unlike the cytotoxic cancer 
therapy from the former, and is still more advantageous in the point of bringing about an advantageous change on 
Dell level. 

[0025] As mentioned above, it is in the 1st purpose of this invention offering the approach of producing an activity 
?ene production polypeptide without the deficit of a substantial amount. 

[0026] Furthermore, another purpose of this invention has structure and a function in offering the same production 
approach of a specific gene production polypeptide as a natural student polypeptide. ... 
[0027] If it summarizes, the above-mentioned purpose and other purposes of this invention are realizable by the 
approach of producing a substantial quantity of a request polypeptide by introducing a genetic material into an 
nsect cell. For example, if a cloning gene, gene fragmentation, or its derivative is introduced into a host cell using 
a suitable vector, it is a substantial amount and the protein of a high grade can be produced with a high level. 
[0028] This invention produces the polypeptide of high quality in a substantial amount, offers the approach of 
carrying out things of investigating a gene function on cell level, and is very advantageous. 

[0029] Moreover, this invention is advantageous, is reliable, moreover, can produce this polypeptide at repetitive 
comparatively low cost, and is very advantageous also in this point. 

[0030] Furthermore, this invention can produce the high quality polypeptide of a considerable amount which can 
solve an intergenic interaction on cell level and the level between cells, and is advantageous also at this point. 
;0031] 

[Easy explanation of a drawing] 

Other purpose, descriptions, and these implementation approaches should become clear from the following 
Dublications at the above-mentioned above-mentioned purpose of this invention and the description, and, the list. 
Moreover, it refers to an understanding of this invention itself at an accompanying drawing, and it should be 
obtained if the publication about the example of invention is read. Drawing 1 is the schematic diagram showing the 
configuration of the Baculoviridae manifestation vector which compounds ppl 10RE3. Drawing 2 is the western 
slotting (Western blot) of a ppRB infection insect cell. Drawing 3 is western blotting which shows the cell extract 
sxtracted from the infected cell even 72 hours after infection. Drawing 4 is a microphotography in which the 
normal position between cells of RB protein is shown. Drawing 5 is the microphotography of infection Sf9 cell. 
Drawing 6 is a radioautograph which shows the result of phosphoryHzing of RB protein in an insect cell, and 

^phosphorylation analysis, drawing 7 — pMG 3-245 — anti it is drawing showing the rough lysate from -RB, 

nfection Sf9 cell, and the electrophoresis analysis result of eluate. Drawing 8 shows the fusion protein and the 
south Western (Southwestern) DNA binding measuring method of Baculoviridae-manifestation pp1 10RB which 
were applied to SDS-PAGE and a Coomassie-brilliant-blue-staining method 10%. It is the radioautograph of the 
Dlot from parallel gel to the gel used in order that drawing 9 might create drawing 8 , and the incubation of this blot 
is carried out by the 32P-labeling DNA fragment. It is the chromatogram which shows complexing of drawing 1 0 
Baculoviridae-manifestation RB protein and an SV40 T antigen. The nuclear transformation of the purification RB 
orotein after the microinjection to the cytoplasm of drawing 11 Saos-2 cell is shown. 
[0032] 

[The best example of invention] All have adopted the contents here and the reference which makes reference on 
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:hese specifications constitutes a part of this specification publication. Hereafter, this invention will be explained in 
;he following order. 

\. an outline — the nuclear transformation B7. epitome [0033] of specific complex formation B6. purification RB 
Drotein with the RB protein purification B5.DNA-avidity from the phosphoryHzed B4. infection insect cell after the 
nuclear normal position of the manifestation B3. extraversio RB protein of the extraversio RB protein in the 
configuration B-2. infection insect cell of example of B.RB gene production object B1. recombination 
3aculoviridae t and a translation, and an SV40 T antigen A. When outline this invention introduces a genetic 
naterial into an insect cell culture object it can be used for this gene protein producing a specific gene protein 
production object by culture about the approach of producing gene protein. If this approach is used, the deficit 
with a high force value refined substantially can twist, and activity protein can be obtained biochemically. 
$034] The manifestation system of this invention has a large application. That is, for example, Homo sapiens, the 
cloning gene of an animal, its fragmentation, a homologue, a derivative, or a part is applicable to production of a 
-equest protein production object. Thus, needless to say, the produced protein is applicable to the therapy of a 
deficit cell at the elucidation of a gene function, a flume — obtaining — it is because a gene interacts on cell level. 

£035] Since the insect cell culture object had an eukaryote property when a gene protein production object was 
Droduced, the suitable thing was found out In order to introduce a genetic material into a cell culture object, the 
jsual vectors, such as a virus vector, can be used. 

"0036] For example, in order to produce RB gene protein production object, the virus vector of an insect cell 
culture object is used. In order to rearrange with a high level in a culture insect cell and to produce protein about 
:his point, Autographa KARIHORUNIKA of Baculoviridae (Autographa californica), i.e., a nuclear polyhidrosis virus, 
!AcNPV) is used as a virus expression vector independent of a helper. This virus breeds in the cultivated matrix 
caterpillar cabbage armyworm from the United States, i.e., a Spodoptera full GIPERUDA (Spodoptera frugiperda) 
!Sf9) cell. This virus has the promotor with a powerful polyhedron gene adjusted temporarily, and that production 
object occupies 50% or more of all cell protein at the time of lytic infection. By in vivo recombination, the decode 
array of a foreign gene receives the translational control of a polyhedrin promoter, and, as a result, discovers 
jrotein with a high level. Furthermore, it doubles correctly and the protein which carried out in this way and was 
croduced includes the same modification after a translation as the protein looked at by the original high-class 
eukaryote. 

$037] This invention is a cell therapy which introduces a specific antioncogene protein production object into an 
cbject cell, and realizes neoplasm control. Since a given cell has a deficit gene, in the point which causes the 
crotein manifestation deficit in a cell, it may be missing. 

#038] It is related with this invention approach using the gene protein production object related to a deficit gene. 
\ purification protein production object is introduced into an object cell, for example, neoplasm control is realized. 
3y supporting and introducing-this production object into support suitable in pharmacology, this protein production 
Dbject is cell level, or acts on the bottom level of a cell. 

[0039] the cell RB gene protein which whose RB gene which is an antioncogene is missing as an example of this 
approach, or does not have it was boiled and introduced. What is necessary is just to refer to the parent-patent 
application specification which has made reference on these specifications about the detailed information about 
RB gene. 

[0040] In the suitable example, the small-child cancer which is a retinoblastoma, i.e., a symptom with the rare 
'etina under growth, as a PM of recessive tumorigenesis research is used. Based on the normal position and its 
recessive nature of the heredity element to a chromosome 13q14 which is involving, the gene presumed to be an 
antioncogene, i.e., a retinoblastoma susceptibility gene, (RB) was cloned. A 4.7 kilobase mRNA imprint is 
discovered at all in the normal organization which the exon of 27 distributed this gene to the genomic DNA.of 200 
kilbbases, and inspected. By the sequence analysis of a complementary DNA clone, the long open reading frame 
which has coded the hypothetical protein of the amino acid of 928 became clear. When the antibody to the 
predetermined epitope guessed from the RBcDAN array was used, as for this RB gene production object, relative 
molecular weight (Mr) was identified the nucleus phosphoprotein of 1 10,000-1 14,000. This was named pp110RB. 
[0041] only to a retinoblastoma, it has become clear that the deficit of RB gene function is boiled also at the 
neoplasm of some of others including a breast cancer, an osteosarcoma, a prostatic cancer, or small cell lung 
cancer again, and is involving. According to the latest research, if RB gene is reintroduced into a retinoblastoma, 
an osteosarcoma, or a prostate gland cancer cell by retrovirus medium gene transition, it will have become clear 
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that some fields of new phenotypes including the tumorigenesis in a nude mouse are controlled clearly. This is a 
direct proof of the neoplasm control function of RB gene. However, the foundation in the molecular level of this 
Diological activity is not established yet. 

[0042] Although all the biochemical properties and biological functions of an antioncogene production object are 
not solved the place to current, it is because there is little this protein in a cell as for this, so it is difficult to 
Dbtain in sufficient amount. What is necessary is just to refer to the parent application specification (the name of 
nvention: the production approach of a gene protein production object) for which it applied to this application and 
coincidence about this point. 

]0043] The cell therapy which has a deficit gene or introduces a specific gene protein production object into a cell 
without a gene was invented. According to this invention, the deficit refined substantially twists and the proper 
3mount of activity gene production protein can be biochemically jntroduced into a deficit gene with an effective 
dose on a therapy. 

[0044] The cell therapy of this invention has a large application application. This protein production object is useful 
not only to the therapy of a deficit cell but the elucidation of a gene function. It is because a gene interacts on cell 
evel. 

[0045] In the one specific example, a retinoblastoma gene protein production object, i.e., pp110RB, has a deficit 
gene, or it can apply it to the therapy of an eukaryote cell without a gene widely. 

[0046] In addition, according to this invention, completely like Shinsei Homo sapiens pp110RB, purification protein 
combined DNA and has formed the SV40 T antigen and the specific complex. Moreover, according to the proteinic 
nuclear transformation immediately performed after the microinjection, it became clear that this protein showed 
activity and could use it for a therapy. 

[0047] B. Explain in more detail about the example of RB gene production, next the production approach by this 
invention of pp110RB protein. What is necessary is just to refer to the following parent-patent application 
specifications about information detailed to the pan about this protein and a retinoblastoma gene. 
[0048] Although all the biochemical property and biological functions of an antioncogene production object, such 
as RB gene, are not solved, this is because it is difficult to obtain purification protein in sufficient amount. That is, 
it is because it is because a cell has little protein and the protein manifestation by the installation to the bacteria 
expression vector of the coding array of a gene has not succeeded in one except for a part in addition again. It has 
been concluded that the problem which the approach used now has from these was avoidable if a cloning gene is 
discovered in an eukaryote system. Although it will be an antioncogene if this invention is illustrated, although the 
specific example of this invention is related with production of RB gene protein production object, it can apply also 
to production of the protein production object of other eukaryote genes which are not restricted to this, therefore 
is related also with production of such a protein production object. 

[0049] In order to produce recombination protein with a high level in a culture insect cell, it is desirable although 
Autographa KARIHORUNIKA of Baculoviridae (Autographa californica), i.e., a nuclear polyhedrosis virus, (AcNPV) is 
used as a virus expression vector independent of a helper. This virus breeds in the cultivated matrix caterpillar 
cabbage armyworm from the United States, i.e., a Spodoptera full GIPERUDA (Spodoptera frugiperda) (Sf9) cell. 
This virus has the promoter with a powerful polyhedron gene adjusted temporarily, and that production object 
occupies 50% or more of all cell protein at the time of lytic infection. By in vivo recombination, the decode array of 
a foreign gene receives the translational control of a polyhedrin promotor, and, as a result, discovers protein with a 
high level. Furthermore; it doubles correctly and the protein which carried out in this way and was produced 
includes the same modification after a translation as the protein looked at by the original high-class eukaryote. 
[0050] In order to test the manifestation possibility of functional RB protein by the Baculoviridae system, cloning 
Homo sapiens RBcDNA including the perfect coding array of RB stirp was introduced into the AcNPV expression 
vector, and the recombination virus was bred in the insect cell. The Homo sapiens pp110RB manifestation was 
realizable with a high level with the host-vector system. The obtained protein was phosphoryHzed and the 
nucleus of an infected cell was correctly made into the target. Furthermore, the purification method of RB protein 
was also established. In addition, according to this invention, completely like Shinsei Homo sapiens pp110RB, 
purification protein combined DNA and has formed an SV40 T antigen and specific complex. Moreover, according 
to the proteinic nuclear transformation immediately performed after the microinjection, it became clear that this 
protein showed activity and could use it for a therapy. 

[0051] In order to produce RB protein in the configuration Baculoviridae manifestation system of B1. 

recombination Baculoviridae to the maximum extent, it rearranged by removing a great portion of 5' non-coding 

■ 
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array from RB gene, and the transition vector was constituted. By seat singularity mutagenesis, two BamH1 seats 
were introduced into NUKURECHIODO 1 1 6 and 2935 of RBcDAN, and the configuration of a recombination 
transition vector was promoted. PORIHE drine compounds 5' a non-coding array with refined pAcYM1/RB2.8 
i perfect (60 base pairs) as shown in drawing 1 ] — 5' of RBcDNA — it unites with a non-translated field and 
■nRAN which a perfect coding array follows after that is coded. This recombination gene does not contain an ATG 
codon for the upstream of NUKURECHIODO 139 of Shinsei RB initiation seat. Therefore, a recombination gene 
codes un-uniting and full length RB protein. 

[0052] Although the transition vector pAcYMI is shown in drawing 1 , these all have the upper array of the 
PORIHE drine compounds gene containing A of an initiation ATG codon. and BaMH1 seat characteristic next 
continues. There is a publication of Matsuura etc. about a transition vector. J. Gen.Virol., 68:1233-1250 (1987). 
pRB 44-2 includes the perfect RBcDNA coding array which results in the nucleotides 116-2935 which carried out 
sub cloning in BamH1 seat of the plasma pGEM1 (Promega). About the recombination Baculoviridae vector, 
pAcYM1/RB2.8 [ i.e., ],.since BamH1 fragmentation of 2.8kb was inserted and constituted from pRB 44-2 in the 
proper direction of orientation at BamH1 seat of pAcYMI, the imprint of Lycium chinense of RB gene was 
completed in the bottom of direct control of a polyhedrin promotor. 

[0053] The following points were taken into consideration, when a Baculoviridae manifestation vector was 
constituted and pp110RB was compounded. pRB 44-2 becomes BamH1 seat of pGEM1 from the perfect RBcDNA 
coding array which results in the nucleotides 1 16-2935 which carried out sub cloning. Including EcoR1 
Fragmentation of about 7 kbs of a virus DNA array located in the side face of a PORIHE drine compounds gene, in 
this case, pAcYMI permutes all the PORIHE drine compounds coding arrays except the 1st A of ATG by BamH1 
linker, although the leader sequence remains as it is. Since BamH1 fragmentation of 2.8kb was inserted and 
constituted from pRB 44-2 in the proper direction of orientation at BamH1 seat of pAcYMI, the imprint of Lycium 
chinense of RB gene was completed about a recombination Baculoviridae vector including polyhedrin promotor 
RBcDNA fusion, pAcYM1/RB2.8 [ i.e., ], in the bottom of direct control of a polyhedrin promotor. The array of a 
Fusion joint is shown in the direction under drawing 1 . Moreover, the case notation under drawing 1 shows a 
polyhedrin promotor, and the upper case notation shows a RBcDNA array. And BamHt linker is underlined. An 
arrow head shows the translation of the fusion gene using ATG (nucleotide 139) of RB. a* (+1) of drawing 1 shows 
the 1 st A of the translation initiation codon ATG of a PORIHE drine compounds gene. 

[0054] The imprint to a viral genome from the recombination plasmid of RBcDNA is a wild type Autographa by the 
RIPOFE cushion (lipofection). It carried out by carrying out the conte run SUFE cushion (contransfection) of the 
PaCyml /RB2.8DNA using a californica nuclear polyhedrosis virus DNA (BRL). Since a PORIHE drine compounds 
closing object was not accepted in an infected cell, the recombination virus which inactivated the PORIHE drine 
compounds gene by the ARERIKKU permutation with RB gene by family recombination was identified according to 
the plaque ge'stalt. Plaque purification of the virus was carried out 3 times, and the pure Baculoviridae stock Was 
obtained. This was set to AcNPV-Y4RB. 

[0055] Before the manifestation AcNPV polyhedrin promotor of the exogenous RB protein in B-2. infection insect 
•;ell determines whether Homo sapiens RB gene expression is brought about as a different-species invertebrate 
cell Sf9 cell is prepared: The yeast rate of 3.33 gm/l (yeastolate), insect culture-medium (Grace's insect medium)- 
Bull.1555 (a Texas (1987) agricultural experiment place — ) of the grace which added a lactalbumin hydrolysis 
production object (GIBCO) and 10% of heating inactivation fetal calf serum (GIMINI), A college experiment place 
and TX are used and it is Sf9, i.e., Spodoptera, by the monolayer or suspension culture at 27 degrees C. frugiperda, 
IPLB-Sf21-AE [In vitro, 13:213-217 (1977)] was cultivated. When carrying out large-scale production of the cell 
lysate, the spinner culture of Sf9 cell was cultivated by the EX-CELL400 convention culture medium (J. 
R.Scientific) which does not contain a blood serum. Suspension culture of the malt (Molt) -4 cell of Homo sapiens 
T leukemia cell lineage was carried out by RPMI1 640 culture medium which added the calf serum 20%. Saos-2 cell 
of osteosarcoma cell lineage was cultivated by the Dulbecco (Dulbecco) denaturation Eagle's medium which added 
fetal calf serum 7.5%. 

[0056] When an AcNPV PORIHE drine compounds prow motor determined whether Homo sapiens RB gene 
expression is brought about as a different-species invertebrate cell, infection processing of the Sf9 cell was 
carried out by plaque purification AcNPV-Y4RB. 40 hours after infection, the lysate of an infected cell was 
collected and immunoprecipitation processing was carried out with anti— RBO-47 antigen. Next, after carrying out 
SDS-PAGE processing of the sample, western blotting analysis was carried out. 

[0057] The pp110RB identification result in the AcNPV-Y4RB infection insect cell performed to drawing 2 and 
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drawing 3 by western blotting analysis is shown. In the case of drawing 2 , the cell extract was prepared 40 hours 
after infection from the simulation infected cell (path 2), the AcNPV-Y4RB infected cell (path 3), or wild type 
AcNPV infection Sf9 cell (path 4). The malt -4 of Homo sapiens leukemia cell lineage was used as contrast (path 

1). 

[0058] Although the manifestation was accepted in the extract (path 3) of an AcNPV-Y4RB infected cell in RB 
protein of the same full length as a mammalian cell (path 1) when immunity blot processing was carried out by the 
monoclone system antibody as shown in drawing 3 , in the case of the simulation infected cell or the wild type 
AcNPV infected cell (paths 2 and 4), it did not accept In order to ask for the optimal stage of RB protein 
production, in the case of drawing 3 , the time amount after infection was changed, and the cell extract was 
obtained from AcNPV-Y4 infected cell in it. Immunoprecipitation processing of the lysate was carried out with 
anti— RB0.47 antigen, and immunity blot processing was carried out by the pMG3-245 monoclone system 
antibody. p110RB of drawing 3 and pp110RB express non-phosphoryHzed protein and phosphoryHzed protein, 
respectively. After infection acted as the monitor of the production of RB protein, and asked for the optimal stage 
to collect cells. As shown in drawing 3 , RB protein production could be detected 24 hours after infection, and the 
12 next hours increased the amount of production considerably. Protein production level was maintained all the 
time over about 72 hours after infection, and the bacteriolysis of a cell started it substantially 72 hours after. In 
order to suppress protein degradation accompanying lysis to the minimum, infected cells were usually collected 
about 40 hours after infection. 

[0059] When detecting the manifestation of RB protein, AcNPV-Y4RB was used and infection processing of the 
Sf9 cell was carried out by MOI of 0.5. The cell of 5x104 Was dissolved 24, 36, 48, 60, and 72 hours after from 
infection in the 1ml dissolution buffer solution (Naf [ of Nonidet (Nonidet) P-40;lmM / of EDTA;100mM ] of 
NaCI;50mM of NaCI of 50mM, and 7.4; 0.2% of pH, and PMSF of 1mM), respectively, at-long-intervals alignment 
processing was carried out for 5 minutes, and the lysate was defecated. Next, the incubation of the lysate was 
carried out with anti— RB0.47 antigen, and the immune precipitate was separated by SDS-PAGE 7.5%. Then, 
protein was moved to nitrocellulose paper and it processed with the conventional method. After leaving it in an 
overnight cut off state and carrying out incubation processing of the nitrocellulose paper with pMG3-245 anti — 
fRB monoclone system antigen for 3 hours, according to Cell and the publication of 54:275-283 (1988), it 
processed by the alkaline phosphatase junction goat **-mouse IgG and the chromophoric substrate. 
[0060] As for the phosphoryHzed RB gene after the nuclear normal position of B3. exogenous RB protein, and a 
translation, molecular weight (Mr) codes the nucleus phosphoprotein of 1 10,000. In order to investigate whether 
RB protein produced into the insect cell by Baculoviridae reached the nucleus correctly, 40 hours after infection, 
anti— RB0.47 antigen was used and immunity dyeing of the AcNPV-Y4RBHnfection Sf9 cell was carried out. The 
normal position between cells of RB protein discovered into the insect cell by immunity dyeing is shown in drawing 
4 and drawing 5 . The case of AcNPV-Y4RB-infection Sf9 cell is shown in the case of mock infection Sf9 cell, and 
drawing 5 at drawing 4 . As shown in drawing 4 and drawing 5 , the infected cell contained the unusually large 
nucleus. Such a condition is peculiar to the cytopathogenic effect of the Baculoviridae infection. Dyeing was not 
accepted when the incubation of mock infection or the wild type AcNPV infection Sf9 cell was carried out with 
anti— RB0.47 antigen ( drawing 4 ). However, dyeing strong only against the nucleus of an AcNPV-Y4RB infected 
cell was accepted ( drawing 5 ). When SDS-PAGE and Western blotting analyzed the nucleus and cytoplasm 
extract from AcNPV-Y4RB infection Sf9 cell, it has checked that exogenous RB protein- mainly existed in a 
nucleus part. 

[0061] Immunity dyeing was performed at the following process. Also in both mock infection wild type AcNPV 
infection and AcNPV-Y4 infection the overnight incubation of the Sf9 cell was inoculated and carried out to the 
chamber slide (Miles Scientific) which carried out coating of the Polly LHysine (Sigma) 40 hours after infection. 
Before moving from all to the following process, the phosphoric-acid buffer sodium chloride water solution washed 
the slide. That is, the interstitial cell was fixed for 20 minutes for 10 minutes using the acetone (-20 degrees C) 
using the 0.04M phosphate buffer solution of 4% formaldehyde of ****. After carrying out the pre-incubation of the 
fixed cell for 10 minutes with the PBS solution of 2% of normal goat blood serum, the overnight incubation was 
carried out with anti— RB0.47 antigen diluted to 0.02% of triton X-100. The BIOCHINIRlHzed goat **-rabbit IgG 
(Canada and TAGO of Burlingame) was added after washing. 1 hour after, after carrying out the incubation of the 
interstitial cell for 45 minutes using AB complex joined by the horseradish peroxidase (Canada and Vector Labs of 
Burlingame), the incubation was carried out using the following substrate. This substrate consisted of 0.05% of 3 
and 3-diaminobenzidine tetrahydro chloride, and 0.01% of a 0.05M tris-HCI solution of H202. pH7.6 (Sigma). The 
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reaction was suspended by carrying out PBS washing of the cell after 3-5 minutes. Next, a photograph of a cell 
was taken with the NIKON diamond photograph microscope (diaphotomicroscope). 
[0062] The result of phosphoryhizing of RB protein produced into the insect cell at drawing 6 and 
dephosphorylation is shown. 40 hours after AcNPV-Y4RB infection, a 35S-methionine or 32P-orthophosphoric 
acid was used, and metabolic turnover labeling of the Sf9 cell was carried out in 3 hours. Malt -4 was used as 
contrast and immunoprecipitation of the cell lysate was carried out using anti— RB0.47 antigen, before carrying out 
potato acid phosphatase (PAP) processing, (paths 1, 2, 3, and 4) were separated, SDS-PAGE (path 1\ 2', 3', and 4 
— ') separated 35S- and a 32PHabeling RB protein immune complex after processing, and radioautography 
analyzed. Similarly, the dephosphorylation experiment was conducted using the lysate from a non-labeled cell, and 
western blotting analysis was performed before and after potato acid phosphatase processing (paths 5 and 6 and 
5', 60. 

[0063] Furthermore, the case of drawing 4 is explained continuously. Phosphorylation of RB protein is produced 
in a multiplex serine and threonine residue, and the molecular weight heterogeneity of RB protein in SDS-PAGE is 
explained. In order to investigate whether phosphorylation is received after RB protein produced into [Oncogene 
Res., 1:205-21 4(1 989);Cell, 56:57-65 (1989)] insect cell translating, a 35S-methionine or 32P-orthophosphoric acid 
was used from 3 hours after infection in 40 hours, and metabolic turnover labeling of the Ac NPV-Y4RB -infection 
Sf9 cell was carried out Immunoprecipitation processing of the cell extract was carried out, and radioautography 
arocessing was carried out after carrying out SDS-PAGE analysis. What is necessary is just to refer to the paths 
2 and 4 of drawing 6 about this point, respectively. It was parallel to this, the immunoprecipitation nature RB 
Drotein from the same extract was processed by potato acid phosphatase (PAP), and the dephosphorylation 
effectiveness RB protein migratory [ in SDS-PAGE ] was tested. The molecular weight 110,000 of 35S-labeling RB 
Drotein fell from the double band to 1-fold band after dephosphorylation (path 2' of drawing 6 ). And activity 
smitted almost completely from 32P-labeling RB protein (path 4' of drawing 6 ). The band change pattern as PAP 
Drocessing also with the same dephosphorylation analysis by Western blotting about the lysate from a non-labeled 
sell which carried out infection processing by AcNPV-Y4RB was shown (the path 6 of drawing 6 , 6'). These 
observation result showed having phosphoryHzed RB protein produced into the insect cell. Moreover, the 
nolecular weight heterogeneity of RB protein accepted by SDS-PAGE from this change has been explained. 
$064] Radiation labeling and dephosphorylation analysis of Sf9 insect cell were carried out at the process shown 
Delow. 40 hours after infection, the incubation of the Sf9 during 30 minutes cell (3x106) was carried out using the 
30mm pan by the methionine and the DME culture medium containing neither of a phosphoric acid which added 
10% of fetal calf serum. Then, metabolic turnover labeling of the cell was carried out by adding a 0.25 mCi(s)/a ml 
35S-methionine (1 1 34 Ci/mmole, NEN) or 0.25 mCi(s)/ml 32P-orthophosphoric acid (support nothing, ION) in 3 
nours. The cell was extracted using the dissolution buffer solution (tris of 50mM - NaF [ of Nonidet P-40;1mM / of 
EDTA;100mM ] of NaCI;50mM of HCI and 7.4; 0.2% of pH, and PMSF of 1mM), and immunoprecipitation processing 
of the extract was carried out with anti— RB0.47 antigen. 

!0065] Potato acid phosphatase (PAP and Boehringer) dephosphorylation analysis of two thirds of the 
mmunoprecipitation RB protein from 35S- or the 32P-labeling cell lysate, and the non-labeled cell lysate was 
carried out [Oncogene Res., 1:205-21 4" (-1989)]. The incubation of the RB protein content immune complex was 
carried out using PAP of 1.5 units in 37 degrees C (leupeptin ;of MES of 20mM, and 2; SOmicro [ of NaCI;1MgCI(s) 
Df mM of pH5.5;1 OOmM ] M) of reaction buffer solutions, and 60 minutes, and after the reaction, after carrying out 
SDS-PAGE analysis 7.5%, radioautography or Western blotting analyzed RB protein. 

[0066] Infection processing of the Sf9 cell was carried out by AcNPV-Y4RB by the multiplicity of infection (MOI) 
of purification 1.0 of RB protein from B4. infection insect cell, and the cell lysate was obtained 40 hours after 
infection. The total level of RB protein discovered in the Baculoviridae system on this condition was about 1 7- 
18mg per 11. of infection insect cell culture objects ("109 cell). About this point, **** which illuminates Table 1 3 
is good. 
[0067] 
[Table 1] 

Table [] 1 purification process of the recombination RB protein from the Baculoviridae infection insect cell Sum 
total tongue RB tongue Yield Whenever [ purification ] Purity Park mass Park mass (%) (%) 
'mg) (mg) A cell extract 670a 16c 90c 1.0 times 2.3pMG3-245 immunity affinity column 13.5b 12.9d 72 cds 41.3 
times 95 Protein quantum c. western blotting by the protein quantum b. micro BCA (PIERCE) by the approach and 
spectrophotometry of a. Bradford (Bradford) (Bio-RAD) And the protein quantum by the protein quantum d. 
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3oomassie J brilliant-blue-staining method by the density measurement method, and the density measurement 
•nethod [0068] As shown in Table 1, 90% of discovered RB protein (16mg) was accepted in the supernatant after 
Dell division, and 10% had stopped at the insoluble fraction. Since 2.3% of all cell protein was formed, RB protein 
was easily detectable from the cell lysate. About 135mg protein was recoverable from the alkaline eluate of a 
:olumn after one-step immunity affinity chromatography purification. In order to investigate the purity of elution 
RB protein, SDS-PAGE and Coomassie brilliant blue staining analyzed the eluate aliquot equivalent to 2.5x105 cell. 

'0069] What is necessary is just to refer to drawing 7 which shows immunity affinity chromatography purification of 
Dpi 10RB about this point. After analyzing the aliquot (equivalent to 2.5x105 infected cell) of eluate with the 
slectrophoresis method by 10%SDS-poly AKURIRO amide gel from the rough lysate from mock infection Sf9 cell 
[path 1) or AcNPV-Y4RB infection Sf9 cell (path 2) of 1x105, and pMG3-245 anti— RB immunity affinity 
Chromatography, it analyzed by the Coomassie-brilliant-blue-staining method. The arrow head has shown RB 

orotein of anticipation molecular weight. . _ 

T0070] When judged by the density measurement method, the above-mentioned one-step purification process is 
affective, and RB protein was able to be obtained by 41 .3 times whenever [ 95% / of purity / ( drawing 7 , path 3). 
72% / of yield /, and purification ] (Table 1). - 

T0071] Some modification was added although the immunity affinity column was constituted according to the 
Dublication of Shneider, etc. ****. etc. [J. Biol.Chem., 257:1 0766-1 0769(1 982);Virology, 144:88-100(1985)]. After 
filling up the Bio-Rad (Bio-Rad) column with 2ml protein G-agarose (Genex) and washing by 0.01 -N HCI, the joint 
buffer solution (sodium acetate of 0.1 M, NaCI of pH5.0;0.1M) washed. It joined together by adding the anti—fRB 
monoclonal antigen (pMG 3-245) of 2mg [ 15 ] to a column. Next, the boric acid buffer solution- of 0.1 M washed the 
column widely, and the bead was re-suspended in the 20ml buffer solution. Dimethyl PIMERIMI date 
dihydrochloride (Sigma) was added so that the last concentration might be set to 40mM(s), mixture was stirred at 
the room temperature for 1 hour, and crosslinking reaction was performed, after washing and a room temperature 
— for 10 minutes, 20ml solution of ethanolamine-0.1M boric acid buffer solutions of HCI of 40mM, and pH8.0 — it 
came out and the residual reactivity radical of a bead was intercepted, then, the glycine of 0.2M and pH2.3 — it 
came out and the column was washed, and it saved in this solution until it neutralized and was needed with tris 
buffers (tris-H CI of 50mM, EDTA [ of P H7.4;100mM ] of NaCI;1mM of PMSRImM). When OD280 of the first 
monoclonal antigen sample and OD280 of the flow fraction in the following process were measured, about 10mg 
pMG 3-245 had combined with the protein G-agarose which is 2ml. 

[0072] About RB protein, two biochemical properties are described despite specific complex formation current 
[ with B5.DNA avidity and an SV40 T antigen ]. That is, it is one of them that DNA is combinable as a peculiar 
property and it is one more [Nature, 329:642-645 (1987)] and that how many kinds of the neoplasm protein and 
the specific complex of that DNA tumor virus can be formed [Cell, 54:275-283.;(1 988) Science, 243:934-937 
(1989);Nature (London), 334:124-129 (1988)]. About these [ which are participating in proteinic biological 
functions ] two well-known biochemical properties, RB protein refined from the Baculoviridae infection insect cell 

was tested. " 
[0073] A south Western DNA-joint measuring method is shown in drawing 8 and drawing 9 . The purification trpE- 
RB fusion protein of 6microg and purification Baculoviridae manifestation pp110RB were applied to SDS-PAGE 
10%. In the case of the joint measuring method shown in drawing 8 , the Coomassie-brilliant-blue-staining method 
was used, and, in the case of the joint measuring method shown in drawing 9 , the electric imprint of the .parallel 
gel was carried out at nitrocellulose paper. Next, the incubation of the blot was carried out by the 32P-labeling 
DNA fraction, and radioautography analysis was carried out. In the case of drawing 8 and drawing 9 , it is as 
follows. Path 1:RB19-22; path: — RB23-27; — path 3:RB19 — the purification RB protein from a -27; path 
4:AcNPV-Y4RB infection insect cell. 

[0074] In the case of drawing 8 and drawing 9 , DNA binding was measured by south Western analysis. In this case, 
SDS-PAGE separated the trpE-RB fusion protein of tales doses, and the purification RB protein from an insect 
cell 10%. The amount of the protein by which loading was carried out was calculated by the Coomassie-brilliant- 
blue-staining method ( drawing 8 ). In the experiment which used another parallel gel, after carrying out the 
electric imprint, the incubation was carried out to the nitrocellulose membrane by the 32PHabeling DNA. 
Radioautography analyzed next DNA combined with protein ( drawing 9 ). The affinity to DNA of the fusion protein 
RB 19-27 with which the main domain interacts with DNA is 20 times as high as two fields RB 19-22 and RB 23- 
27. About this point, the path 3 of drawing 9 could be compared with paths 1 and 2, and purification full length RB 
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protein showed strong DNA avidity like RB 19-27 ( drawing 9 , path 4). The DNA avidity of the purification RB 
protein from an insect cell is elution which continues after that from a column even if based on maintenance of 
the protein by the DNA cellulose. - It has proved also by NaCI- of about 400 mM(s). 

[0075] Purification of pp100RB from an infection insect cell was carried out as follows. By MOI of 1.0, using 
AcNPV-Y4RB, infection processing was carried out and suspension culture of the Sf9 cell was carried out (1X166 
cell / ml, 1000ml). 40 hours after infection, low-speed centrifugal separation pelletizes and washes a cell, and it is 
tris of 50mM(s). - It re-suspended in the extract buffer solution containing NaCI;10% the leupeptin of 
PMSF;25microg of DTT;1mM and 50 units of NP~40;1mM of glycerol (v/v);1mM of HCI and 7.4; 0.2% of pH / 
aprotinin of ml. [ of EDTA;100mM ] After carrying out an incubation for 15 minutes in Hikami, centrifugal (for 
10,000xg, 4-degree-C, and 10 minutes) clarification processing of the sample was carried out, and RB content 
supernatants were collected. As mentioned above, immunity affinity chromatography of pp110RB was carried out 
in the column of 2ml capacity containing the anti — fRB monoclonal antigen (pMG 3-245) combined with protein G- 
agarose. After letting a supernatant pass 4 times in a column, the following solution was used in the amount of 200 
bed capacity, respectively, and the column was washed continuously. The dissolution buffer solution, the 
dissolution buffer solution containing NaCI of 500mM, and a penetrant remover (PMSF;10% glycerol [ of 200mM / 
of NaCI;1mM ] of EDTA;1mM of DTT;1mM). Next, binding protein was eluted from the column with the alkaline 
elution buffer solution containing PMSF of EDTA;1mM and 10% of glycerol of NaCI;1mM of the triethylamine of 
2mM, and pH10.8;200mM. 1ml fractions are collected and it is tris of 1M immediately. - It neutralized by 1/12 
capacity of HCI (pH7.5). and saved at -70 degrees C in 1 0% glycerol. 

[0076] When refining pp1 10RB from an infection insect cell, after calculating the total amount of protein, the south 
Western DNA binding measuring method and the SV40 T antigen joint measuring method were enforced. 
[0077] The amount of all the protein of the elution fraction of an immunity affinity column was calculated with the 
micro-BCA measuring method (PIERCE). SDS-PAGE analyzed the elution protein sample next, and the 
Coomassie-brilliant-blue-staining method and the degree were asked for the amount of RB protein of eluate by 
the density measurement method. The total amount of protein of a cell extract was measured by the approach 
(Bio-Rad) of Bradford. [Anal.Biochem.. 72:248-254 (1976)]. In order to carry out the quantum of the RB protein of 
the cell lysate, after using the purification RB protein diluted in order as a criterion and carrying out Western 
blotting, density measurement compared band strength. What is necessary is just to refer to Table 1 about this 
point. 

[0078] Protein blotting was carried out with the conventional method. According to Bowen's (Bowen) etc. 
publication, the incubation of the blot was carried out by the radiation labeling DNA. [Nuleic Acids Res.8:1-21 
(1 980)]. This was performed at the room temperature. After rinsing the blot quickly, it washed 3 times by the urea 
of 6M, and 0.2% of NP-40 (all are 20 minutes), and washing (all are 30 minutes) was succeedingly carried out 4 
times with the DNA binding buffer solution (NaCI;0.2% BSA;0.2% Ficoll400 and 0.2% of polyvinyl pyrroline of 
EDTA;50mM of tris-HCI of 10mM, and pH7.0;1mM). Next, the incubation of the blot was carried out for 30 minutes 
in the DNA binding buffer solution including the 32P-labeling DNA. By EcoR1, line-ized pGEMIDNA was labeled by 
the alpha-32P deoxy nucleotide (Amersham. >3000 Ci/mmol) by the random priming, and it was used as a probe. 
Washing of the blot was carried out 3 times (all are 10 minutes) with the DNA binding buffer solution after 
hybridization, it was air-dry and radioautography analyzed. TrpE-RB fusion protein was included as contrast. Each 
trpE-RB fusion protein was named according to the exon of RB gene which protein contains. That is, RB 19-22, 
RB 23-27, and RB 19-27 occupy the pp1 10RB field of an exon 19-22 (amino acid 612-775), an exon 23-27 (amino 
acid 776-928), and an exon 19-27 (amino acid 612-928), respectively. 

[0079] Immunity chromatography purification of the SV40 T antigen was carried out from Ad-SVX1 -infection 293 
cell. [J. Virol., 53:1 001-1 004(1 985);Cold Spring Harbor Press., Cold SpringHarbor, NY, pp.1 87-1 92(1 982)]. And anti- 
-T monoclonal PAG41 9 antigen was obtained from Oncogene. The well-known complex formation measuring 
method was enforced. However, some modification was added. That is, the Baculoviridae manifestation RB protein 
of 800ng was mixed with the 1ml EBD buffer solution (NaCI of tris-HCI of 50mM, and pH8.0;120mM, and 0.5% of 
Nonidet P-40) containing PMSF of 1mM, 25microg [/ml ] leupeptin and 50 units / aprotinin of ml. The purification 

T of 800ng(s) was added to mixture, and the incubation was carried out in Hikami during 90 minutes, anti using 

either of-RB0.47 or PAB419 antigens, immunoprecipitation of the aliquot of mixture was carried out and Western- 
blotting analysis was carried out. The blot made it react with pMG 3-245 and PAB419 in order. After carrying out 
an incubation with the alkaline phosphatase junction goat **-mouse IgG, coloring processing of the blot was 
carried out using the color-enhancing substrate. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi.ejje 8/21/2006 



JP,06-141882,A [DETAILED DESCRIPTION] 



Page 11 of 1 3 



[0080] In order to test the capacity for purification RB protein to be able to form an SV40 T antigen and specific 
complex, equivalent RB protein and an equivalent T antigen were mixed, and immunoprecipitation of the aliquot of 
mixture was carried out using anti — RB0.47 antibody or -anti-T antigen PAB419. 

[0081] In relation to this point, the complex which Baculoviridae manifestation RB protein and an SV40 T antigen 
form in drawing 10 is shown. Purification Baculoviridae manifestation RB protein was mixed with the purification T 

antigen by in vitro one. next, the mixture of this aliquot — PAB419 (path 2) — anti immunoprecipitation was 

carried out by either of -RB(s)0.47 (path 3), and Western blotting analyzed. Paths 1 and 4 show the purification 
Baculoviridae manifestation RB protein which carried out immunoprecipitation by the purification SV40 T antigen 
which carried out immunoprecipitation by PAB419, respectively, and anti— RB0.47 antibody. 
[0082] As shown in drawing 10 , when the T antigen was mixed with RB protein by in vitro one, PAB419 not only 
coimmunoprecipitates with RB protein, but (the path 2), and T and anti— RB0.47 antigen coimmunoprecipitated 
(path 3). It is proved [ data / these ] that RB protein from the Baculoviridae infection insect cell can form an SV40 
T antigen and specific complex. 

[0083] Since it became clear that the nuclear transformation purification protein of B6. purification RB protein had 
the two well-known biochemical properties of RB by in vitro one, it investigated about the in vitro behavior of 
purification protein next The cytoplasm of Saos-2 cell with the osteosarcoma cell lineage without an exon 21-27 
which codes C terminal cutting RB protein (p95), including a deficit RB gene was injected with purification RB 
protein. [Proc.NatLAcad.Sci.U.SA, 87:6-10 (1990)]. The antibody orientated this protein to the cytoplasm in 
consideration of the fact of going to the C terminal of RB protein, in the small quantity of extent which is not 
accepted by anti— RB0.47 antibody to be used. Immediately after injection, the cell was fixed and it analyzed by 
the immunity staining technique. The nuclear normal position of generation RB protein after carrying out a 
microinjection to drawing 1 1 to the cytoplasm of Saos-2 cell is shown. The cell was injected with generation RB 
protein and it analyzed by the immunity staining technique. The arrow head shows among drawing that dyeing of 
the nucleus after a microinjection is strong compared with the non-injecting cell. 

[0084] As shown in drawing 1 1 , compared with a non-injecting cell, dyeing of the nucleus after a microinjection is 
strong (arrow head), and it is shown that injection protein was immediately conveyed to the nucleus, since RB 
protein is known as a nucleoprotein — the nuclear normal position of after a microinjection and purification protein 
— immediately — and although cut correctly, this has suggested that this protein is activity in in vivo one. 
[0085] In the case of the microinjection, purification RB protein was dialyzed so that the last concentration might 
become [ ml ] the injection buffer solution containing DTT of EDTA;0.1 mM and 2% of glycerol of KCI;0.1 mM of tris- 
HCI of 20mM f and pH7.4;10mM in 0.5mg /. The capillary glass tube needle (Eppendorf) was used and the 
microinjection of the Saos-2 cell which grew on the glass CHANN bar slide was carried out by the usual approach. 
The micro manipulator and opposition contrast microscope (NIKON make) of Eppendorf which attached the 
vacuum pressurizer were used, and micromanipulation of the capillary tube was carried out, respectively, and the 
microinjection process was visualized. After the microinjection, the cell was immediately fixed with the 0.04M 
phosphate buffer solution solution (pH7.4) of formaldehyde 4%, and it analyzed by the immunity staining technique. 
[0086] As explained more than B6. epitome, it has proved that the bottom Homo sapiens retinoblastoma gene 
production object of the transcriptional control of the Baculoviridae polyhedrin promotor could be efficiently^ 
discovered. Since RB protein had the misgiving which it not only blocks growth of a cell, but shows "toxicity" to it 
depending on the case, it was thought that the attempt which has discovered RB protein on high level for a long 
time was difficult The imprint of the foreign gene from a polyhedrin promotor is produced in the second half of 
infection, and cutoff of production of an extracellular virus particle, a cell, and a great portion of virogene 
continues next. Therefore, when superfluous production is carried out, the Baculoviridae insect cell lineage is 
advantageous to composition of protein, such as RB protein which has that it is harmful to cell growth. Another 
advantage of this system is in the similarity of an insect and the protein synthesis path of a mammalian cell. 
[0087] Moreover, it also becomes clear that RB protein reaches the nucleus of an insect cell correctly, and this 
connotes that the nuclear normal position signal of mammalian is recognized by the insect cell. Although 
glycosylation of the recombination protein in the Baculoviridae manifestation system is restricted to 0-association 
of a high mannose mold, and an N-joint oligosaccharide, suitable phosphoryHzation of outpatient department 
protein is reported about c-myc and the manifestation of HTLV~Ip40x (J. Virol.). Although RB protein was 
phosphoryHzed from before, not carrying put glycosylation was known. This is a reason for production of 
functional RB protein with the suitable Baculoviridae manifestation system. 

[0088] As indicated on these specifications, RB protein produced into the infection insect cell is phosphoryHzed. 
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after a translation, therefore can specialize a multiplex band by Western-blotting analysis completely like the case 
of RB protein of Shinsei mammalian. However, when seeing from band strength and it compares with hyper- 
ohosphoryl-ized RB protein, phosphoryl[ non-]-izing and a phosphoryl-ized gestalt are superior. Since this 
phenomenon's being reflection of the cell cycle condition of the population at the time of viral lytic infection or a 
lot of exogenouses RB exist in a cell the place to current, it is not known whether it is because phosphoryl-izing 
of the protein by the insect kinase is only inadequate. In order to determine the same thing **** as the case of 
phosphoryl-ized PATANGA mammalian protein, and accuracy, it is necessary to map the phosphoryl-ized location 
of RB protein in a precision. 

[0089] The total level of the recombination RB protein discovered in the Baculoviridae system is about 17 to 18 
mg per 11. (109 cells) of infection insect cell culture objects. This manifestation level is equivalent to other 
mammalian protein which this system generates. For example, in the case of interleukin 2, it is 10-20 mg/l [The 
Banbury ReportFields. B.. Martin, M.A.& Kamley, D. (ed.), 22:319-328 (1985), Cold SpringHarbor Laboratory Press, 
Cold SpringHarbor]. moreover, [Oncogene, 4:759-766(1989)]. which is 4-5 mg/l in P210 BCR-ABL — if a 
recombination transition vector including the 5 'PORIHE drine compounds 5 without deficit united with RBcDNA 
which removed most non-coding fields' non-translated field is used, high RB protein manifestation level can be 
made still higher. This RBmRNA array is G+C Rich highly, and is a factor advantageous to forming stable 
secondary structure. These structures are considered to make translation effectiveness of Correspondence mRNA 
low when it is before an initiation codon. about the in vitro translation of RBmRNA, it proves [ become / 10 
times / high ] from 5 times by permuting RB5' a non-translated array by it of an alfalfa mosaic virus (AMV) RNA 4 
or beta globulin mRNA — having — this — RB5' — [EMBO J. (1990)] which is what suggests having a bad 
influence on the translation of a non-coding array potentially. Moreover, if 5' non-translated array with a long 
foreign gene exists, it will also have become clear that the recombination PORIHE drine compounds manifestation 
in the Baculoviridae system is influenced, since A+T rich nature of a polyhedrin promotor is very strong, before 
inserting in a transition vector as a conclusion — long — and G+C — rich 5' non-coding array should be trimmed 
from RBcDNA, and the pp1 10RB manifestation should be optimized. 

[0090] In order to suppress the denaturation of the protein under purification to the minimum, several kinds of 
.-Afferent protocols were tested about elution of RB protein from an affinity column. Since many are not known so 
much about the biological functions and the biochemical property of RB protein, it is only two parameters that it 
can be used as a scale of the integrity of purification protein. That is, it is complex formation with DNA avidity and 
an SV40 T antigen. In addition, the conditions which maintain a proteinic biochemical property were elution 
conditions which use the triethylamine of 20mM(s) by pH10.8 in this invention. Although purification protein carried 
out the nuclear normal position immediately from the cytoplasm after the microinjection, it is proved [ this / 
protein / this ] that activity is shown under these elution conditions. When protein was eluted by extreme pH 
(triethylamine of the glycine of 200mM, pH 2 and 3, or 100mM(s), pH1 1.5), the inclination for protein to denaturalize 
was accepted. That is, the two above-mentioned activity fell. This is clear also from insoluble floe having formed 
after prolonged preservation. 

[0091] According to the former report, although [ non-phospho RURIRU-ized RB protein ] the SV40 T antigen of 
D2C2 cell which is the stable transformant by the SV40 T antigen of nephrocyte network valve flow coefficient! -P 
of an ape-is combinable,: it was found out that the HIPOHOSUHORIRU-ized gestalt of [Cell, 56:57-65 (1989)] and 
RB protein of a certain kind can also form an SV40 T antigen and complex. This has been checked with sufficient 
repeatability, when in vitro mixing of the purification RB protein [ from a T, antigen and an AcNPV-Y4RB infection 
insect cell ] or malt -4 lysate was carried out. The same phenomenon was accepted also when complex was 
formed by in vivo one using a Cos cell ( drawing 1 0 ). Since phosphoryl-ization of RB protein is changed in a cell 
cycle in the case of phase singularity and the complex formation between RB and viral neoplasm protein is 
participating in the transformation activity of these DNA tumor virus, the relevance of HIPOHOSUHORIRU-ized 
RB protein and an SV40 T antigen should be solved someday. 

[0092] RB protein which does not have a meltable deficit when the Baculoviridae insect cell lineage is used, as 
explained above and which can also predict activity suddenly — an owner — it is a big advance for future 
biochemical and research of a biophysical property of RB gene production object that it can be used in a 
meaningless amount. They are analysis of the cell protein in relation to the case considered, three-dimension- 
structure research of RB protein using separation and X-ray crystallography of the specific DNA array with which 
these interact, etc. Moreover, the elucidation of the biological functions of the retinoblastoma gene in cancer 
control should also progress. About the intervention to the cell growth of RB and differentiation which were 
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directly tested by the microinjection considered, it is inquiring on the current energy target. 

[0093] The notation used on these specifications is explained below. cDNA — complementary DNA and kd — 

KIRODARUTON and kb — a kilobase and SDS — for Nonidet P-40 and MES, sodium salt (2-[N-morpholino] 

ethane sulfonic acid) and MOI are [ a sodium dodecyl sulfate and PAGE / polyacrylamide gel electrophoresis and 

NP-40 / relative molecular weight and PAP of the multiplicity of infection and Mr ] potato acid phosphatase. The 

protein production object shown by "ppHORB" is the same protein production object as "ppRB110." 

[0094] It is included by the pneuma and the range which various kinds of modification is possible and all indicated 

to the claim although this invention has been explained about the specific example. That is, this indication does not 

mean a limit. 
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JPO and NCI PI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] On the whole, this invention relates to the cell therapy for treating the production approach 
of a gene protein production object, and a cell, and controlling tumorigenesis. This invention relates to the cell 
therapy method which controls a cell therapy and tumorigenesis again. This invention is government support 
(license number EY05758) invention, and is invention attained in collaboration with national American Insurance 
Association (the National Institute of Health) and a cull FORUNIA university. Therefore, about this invention, the 
government also has a fixed right. 
[0002] 
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TECHNICAL PROBLEM 

Description of the Prior Art] There is research quite detailed about the tissue of Homo sapiens or an animal, and 
iiuch deficits are checked on cell level. Many of these deficits have a hereditary cause, and most depends it on a 
deficit gene. A deficit may consider point mutation etc. as a cause, and as a result, the nucleotide sequence of the 
gene itself may divide, or it may show an unusual change. When there is a malfunction gene, the gene protein 
Deduction object with which it becomes impossible to have produced the gene protein production object finally, 
and itself suffered a loss will be produced. 

"0003] A gene therapy can be applied when identifying a deficit gene about both Homo sapiens and an animal. In 
this case, what is necessary is to lead to the nucleus of the cell which should treat a cloning gene, and just to 
correct an unusual genetic material or a deficit genetic material. The matter used for this approach has a high 
manufacturing cost, and needs a complicated elaborate experimental device, and needs application of a 
complicated elaborate genetic manipulation technique. Generally such a technique cannot be used, therefore only 
the laboratory where most treats molecule genetic manipulation comparatively elaborate to a small number of 

altitude can be used. , 
[0004] Costs of a gene therapy are high, and since it generally cannot use, another cell therapy is searched for. It 
is possible to draw a conclusion from analysis of the molecular structure and the function of a protein production 
object about the insurance of the gene which produces this production object. For example, what is necessary is 
to use a gene protein production object in many cases, and just to opt for the interaction between genes, in order 
to determine the neoplasm control mechanism of the body. What is necessary is just to refer to the parent-patent 
application specification of this application about a neoplasm control mechanism, the top where it is reliable and 
cost is low in order to solve a gene function and a gene interaction — dependability — the approach of producing 
the gene protein production object which can offer a lot of [ possible / prediction ] high protein is very desirable. 
[0005] Not only a gene protein production object is useful, but [ although a gene function and a gene interaction 
are solved ] this protein itself can use it for the therapy of a deficit gene condition. In this case, it is advantageous 
to introduce the suitable gene protein production object for a cell with a deficit genetic material, and it is effective. 
Cost is low and sometimes easier than the case where the direction of installation of a protein production object 
prescribes the genetic material itself for the patient for the purpose of a therapy by the case. 
[0006] What is necessary is just to refer to the patent application specification submitted to this application and 
coincidence about a protein therapy. 

[0007] When it sees from the recognition about the importance of a gene protein production object, it is very 
advantageous that the approach of preparing and separating a gene protein production object in the form refined 
substantially can be used now. in order that that the activity matter can be used as it is so much biochemically 
may study the biochemical property and molecule behavior which are participating in the heredity mechanism — a 
therapy sake — an owner — it is a meaningless advance. 

[0008] Generally, in production of a different laboratory scale from the case of extensive production, the gene 
protein production Object is produced also by the synthetic production only from the cell. Speaking of the 
induction from a cell, little existence of the cell protein is recognized very much. Consequently, the attempt which 
guides sufficiently a lot of protein from the source of nature is not realistic. 

[0009] Speaking of the synthetic producing method, the attempt which introduces the decode array of a gene into 
a bacteria expression vector, and discovers protein was not successful except for some cases. Bacteria 
production protein has weak solubility. The point of giving the result which a bacterial cell could not change 
eukaryote protein, and analysis of such protein mistook when modification after a translation was required about 
protein has another fault which uses a bacteria manifestation system. That is, generally bacteria production 
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Drotein has low solubility, and since there is a molecule deficit, usefulness has a limit. 

!0010] It not only cannot produce enough a lot of protein, but by the usual laboratory-approach which makes a 
Drotein production object, the purity of production protein is not enough, either and variation is in purity. TrpE-RB 
Fusion protein may be discovered for the example of representation of the difficulty at the time of producing a 
certain kind of protein production object, T7 RNA polymerase discovered to E.coli may be used for it, and a 
polypeptide may be produced. These approaches are comparatively complicated and need complicated elaborate 
Diochemical actuation. Furthermore, since the target polypeptide does not carry out little deer production very 
much, these approaches have a big limit. Moreover, the polypeptide produced by this approach is seen in molecule, 
and it is common not to be desirable. For example, it is because this is not phosphoryHzed. 
[0011] Therefore, biochemical [ desired ] and the desired approach of producing a polypeptide with a biophysical 
property in a substantial amount are strongly desired from the importance of a gene production object polypeptide. 

[0012] A remarkable advance is seen about an understanding of the function of the gene in living body health 
maintenance. If that it can generally say cannot produce protein with proper cytogene, various kinds of 
abnormalities will occur to a living body. It can ask that the whole gene is lost or the gene itself is missing by 
various kinds of causes for this reason that cannot be produced. From recognition of these factors, remarkable 
progress is accepted in a gene therapy. 

[0013] For example, it is thought that the Wilms' tumor which is infantile kidney cancer is produced by gene 
inactivation of a chromosome 11. It is proved that oncogenicity can be controlled, if the normal chromosome 11 is 
introduced into a Wilms' tumor cell when the minute cell fusion medium transferring method of a single strand 
chromosome is used. On the other hand, this effectiveness is not accepted in Chromosome X and installation of 
13. 

[0014] On experiment level, although a certain extent of transition of a human chromosome without a deficit is 
useful, such transition is not applicable to the therapy of a genetic defect. Preparation of the suitable chromosome 
for a therapy not only needs remarkable skill, but requires time amount for one upwards, and it is because cost is 
high. For this reason, in many cases, this approach is nonpermissible. 

[0015] When it is not desirable to use a chromosome without a deficit for a therapy, thinking theoretically below is 
introducing into a patient the proper whole gene or the part which has the effect at least. Although this approach 
has workability higher than the approach of introducing a chromosome without a deficit, it is only a certain fixed 
case that a gene therapy is desired. 

[0016] Not only cost is very high, but separation of the proper nucleic-acid matter, sequencing, and cloning require 
time amount about this point. In addition, the complicated elaborate molecule genetic manipulation approach which 
can be used only in the location restricted very much also in the world is required of such an approach. 
Furthermore, such an approach produces a lot of matter suitable for a therapy even now. 

[0017] As mentioned above, a specific therapy of the cell level which cost is comparatively low, and it is reliable, 
and can more generally use by using the bionics-approach, and uses the specific matter in a biochemical operation 
is desired strongly. Furthermore, a production object effective in a therapy is introduced on cell level, and a 
therapy which brings about change of neoplasm control etc. is also desired strongly. Although it is needless to say, , 
it is strongly wished also about the production object which can produce so much in the state of purification 
without variation, and can be introduced into a deficit cell easily and effectively. 

[0018] It is in the 1st purpose of this, invention offering a specific therapy safe on the whole and and a production 
object effective in controlling cancer control. ' . 

[0019] It is in another purpose of this invention offering a cancer inhibitory-control production object and a 
therapy effective in the control and extermination using the bionics-approach and a production object of a cancer 
tumor. Moreover, it is also the purpose of this invention to offer the drugs constituent for cancer treatment which 
demonstrates an operation on cell level and the level between cells. 

[0020] It is in still more nearly another purpose of this invention offering the drugs constituent which treats the 
symptom produced by the absence of the deficit or mutation antioncogene which makes nature or a synthetic 
production object an active ingredient, and an antioncogene. 

[0021] This invention leads a specific antioncogene protein production object to an object cell, and consists of a 
cell therapy which realizes cancer control. 

[0022] This invention offers the conventional radiotherapy and the cure for cancer with little need for a 
chemotherapy. Furthermore, this invention approach can be applied after discovery of disposition which is easy to 
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suffer from cancer hereditarily at the very early stage before tumorigenesis begins. 

[0023] this invention — an antioncogene protein production object — good facilities — and in the point of using it 
at comparatively low cost and realizing cancer control on cell level, it is very advantageous. 
[0024] Although there is a point which has not been clearly carried out about whether cancer will be generated 
enough when the antioncogene beyond one or it in a certain cell inactivates then, cell installation of a gene protein 
production object is new approach, and is the advantageous approach to a malignant tumor therapy. This invention 
is in the condition which suppressed the damage to a living body to the minimum unlike the cytotoxic cancer 
therapy from the former, and is still more advantageous in the point of bringing about an advantageous change on 
cell level. 

[0025] As mentioned above, it is in the 1st purpose of this invention offering the approach of producing an activity 
gene production polypeptide without the deficit of a substantial amount 

[0026] Furthermore, another purpose of this invention has structure and a function in offering the same production 
approach of a specific gene production polypeptide as a natural student polypeptide. 

[0027] If it summarizes, the above-mentioned purpose and other purposes of this invention are realizable by the 
approach of producing a substantial quantity of a request polypeptide by introducing a genetic material into an 
insect cell. For example, if a cloning gene, gene fragmentation, or its derivative is introduced into a host cell using 
a suitable vector, it is a substantial amount and the protein of a high grade can be produced with a high level. 
[0028] This invention produces the polypeptide of high quality in a substantial amount, offers the approach of 
carrying out things of investigating a gene function on cell level, and is very advantageous. 
[0029] Moreover, this invention is advantageous, is reliable, moreover, can produce this polypeptide at repetitive 
comparatively low cost, and is very advantageous also in this point 

[0030] Furthermore, this invention can produce the high quality polypeptide of a considerable amount which can 
solve an intergenic interaction on cell level and the level between cells, and is advantageous also at this point 
[0031] 

[Easy explanation of a drawing] 

Other purpose, descriptions, and these implementation approaches should become clear from the following 
publications at the above-mentioned above-mentioned purpose of this invention and the description, and the list 
Moreover, it refers to an understanding of this invention itself at an accompanying drawing, and it should be 
obtained if the publication about the example of invention is read. Drawing 1 is the schematic diagram showing the 
configuration of the Baculoyiridae manifestation vector which compounds pp1 10RB. Drawing 2 is the western 
blotting (Western blot) of a ppRB infection insect cell. Drawing 3 is western blotting which shows the cell extract 
extracted from the infected cell even 72 hours after infection. Drawing 4 is a microphotography in which the 
normal position between cells of RB protein is shown. Drawing 5 is the microphotography of infection Sf9 cell. 
Drawing 6 is a radioautograph which shows the result of phosphoryHzing of RB protein in an insect cell, and 

dephosphorylation analysis, drawing 7 — pMG 3-245 — anti it is drawing showing the rough lysate from -RB, 

infection Sf9 cell, and the electrophoresis analysis result of eluate. Drawing 8 shows the fusion protein and the 
south Western (Southwestern) DNA binding measuring method of Baculoviridae-manifestation pp110RB which 
were applied to SDS-PAGE and a Coomassie-brilliant-blue-staining method 10%, It is the radioautograph of the 
blot from parallel gel to the gel used in order that drawing 9 might create drawing 8 , and the incubation of this blot 
is carried out by the 32P-labeiing DNA fragment. It is the chromatogram which shows complexing of drawing 10 
Baculoviridae-manifestation RB protein and an SV40 T antigen. The nuclear transformation of the purification RB 
protein after the microinjection to the cytoplasm of drawing 1 1 Saos-2 cell is shown. 
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EXAMPLE 

The best example of invention] All have adopted the contents here and the reference which makes reference on 
hese specifications constitutes a part of this specification publication. Hereafter, this invention will be explained in 
.he following order. 

A an outline — the nuclear transformation B7. epitome [0033] of specific complex formation B6. purification RB 
Drotein with the RB protein purification B5.DNA-avidity from the phosphoryHzed B4. infection insect cell after the 
nuclear normal position of the manifestation B3. extraversio RB protein of the extraversio RB protein in the 
configuration B-2. infection insect cell of example of B.RB gene production object B1. recombination 
3aculoviridae, and a translation, and an SV40 T antigen A. When outline this invention introduces a genetic 
•naterial into an insect cell culture object, it can be used for this gene protein producing a specific gene protein 
croduction object by culture about the approach of producing gene protein. If this approach is used, the deficit 
with a high force value refined substantially can twist, and activity protein can be obtained biochemically. 
!0034] The manifestation system of this invention has a large application. That is, for example, Homo sapiens, the 
cloning gene of an animal, its fragmentation, a homologue, a derivative, or a part is applicable to production of a 
-equest protein production object. Thus, needless to say, the produced protein is applicable to the therapy of a 
deficit cell at the elucidation of a gene function, a flume — obtaining — it is because a gene interacts on cell level. 

[0035] Since the insect cell culture object had an eukaryote property when a gene protein production object was 
croduced, the suitable thing was found out. In order to introduce a genetic material into a cell culture object, the 
usual vectors, such as a virus vector, can be used. 

[0036] For example, in order to produce RB gene protein production object, the virus vector of an insect cell 
culture object is used. In order to rearrange with a high level in a culture insect cell and to produce protein about 
this point, Autographa KARIHORUNIKA of Baculoviridae (Autographa californica), i.e., a nuclear polyhedrosis virus, 
vAcNPV) is used as a virus expression vector independent of a helper. This virus breeds in the cultivated matrix 
caterpillar cabbage armyworm from the United States, i.e., a Spodoptera full GIPERUDA (Spodoptera frugiperda) 
(Sf?) cell. This virus has the promotor with a powerful polyhedron gene adjusted temporarily, and that production 
object occupies 50% or more of all cell protein at the time of lytic infection. By in vivo recombination, the decode 
array of a foreign gene receives the translational control of a polyhedrin promotor, and, as a result, discovers 
protein with a high level. Furthermore, it doubles correctly and the protein, which carried out in this way and was 
produced includes the same modification after a translation as the protein looked at by the original high-class 
eukaryote. 

[0037] This invention is a cell therapy which introduces a specific antioncogene protein production object into an 
object cell, and realizes neoplasm control. Since a given cell has a deficit gene, in the point which causes the 
protein manifestation deficit in a cell, it may be missing. 

[0038] It is related with this invention approach using the gene protein production object related to a deficit gene. 
A purification protein production object is introduced into an object cell, for example, neoplasm control is realized. 
By supporting and introducing this production object into support suitable in pharmacology, this protein production 
object is cell level, or acts on the bottom level of a cell. 

[0039] the cell RB gene protein which whose RB gene which is an antioncogene is missing as an example of this 
approach, or does not have it was boiled and introduced. What is necessary is just to refer to the parent-patent 
application specification which has made reference on these specifications about the detailed information about 
RB gene. 

[0040] In the suitable example, the small-child cancer which is a retinoblastoma, i.e., a symptom with the rare 
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-etina under growth, as a PM of recessive tumorigenesis research is used. Based on the normal position and its 
-ecessive nature of the heredity element to a chromosome 13q14 which is involving, the gene presumed to be an 
antioncogene, i.e., a retinoblastoma susceptibility gene, (RB) was cloned. A 4.7 kilobase mRNA imprint is 
discovered at all in the normal organization which the exon of 27 distributed this gene to the genomic DNA of 200 
<ilobases, and inspected. By the sequence analysis of a complementary DNA clone, the long open reading frame 
/vhich has coded the hypothetical protein of the amino acid of 928 became clear. When the antibody to the 
redetermined epitope guessed from the RBcDAN array was used, as for this RB gene production object, relative 
nolecular weight (Mr) was identified the nucleus phosphoprotein of 1 10,000-1 14,000. This was named pp110RB. 
[0041] only to a retinoblastoma, it has become clear that the deficit of RB gene function is boiled also at the 
neoplasm of some of others including a breast cancer, an osteosarcoma, a prostatic cancer, or small cell lung 
cancer again, and is involving. According to the latest research, if RB gene is reintroduced into a retinoblastoma, 
3n osteosarcoma, or a prostate gland cancer cell by retrovirus medium gene transition, it will have become clear 
that some fields of new phenotypes including the tumorigenesis in a nude mouse are controlled clearly. This is a 
direct proof of the neoplasm control function of RB gene. However, the foundation in the molecular level of this 
Diological activity is not established yet. 

$042] Although all the biochemical properties and biological functions of an antioncogene production object are 
not solved the place to current, it is because there is little this protein in a cell as for this, so it is difficult to 
Dbtain in sufficient amount. What is necessary is just to refer to the parent application specification (the name of 
nvention: the production approach of a gene protein production object) for which it applied to this application and 
coincidence about this point. - 
$043] The cell therapy which has a deficit gene or introduces a specific gene protein production object into a cell 
without a gene was invented. According to this invention, the deficit refined substantially twists and the proper 
amount of activity gene production protein can be biochemically introduced into a deficit gene with an effective 
dose on a therapy. 

$044] The cell therapy of this invention has a large application application. This protein production object is useful 
not only to the therapy of a deficit cell but the elucidation of a gene function. It is because a gene interacts on cell 
evel. 

!0045] In the one specific example, a retinoblastoma gene protein production object, i.e., pp110RB, has a deficit 
gene, or it can apply it to the therapy of an eukaryote cell without a gene widely. 

[0046] In addition, according to this invention, completely like Shinsei Homo sapiens pp110RB, purification protein 
combined DNA and has formed the SV40 T antigen and the specific complex. Moreover, according to the proteinic 
nuclear transformation immediately performed after the microinjection, it became clear that this protein showed 
activity and could use it for a therapy. 

[0047] B. Explain in more detail about the example of RB gene production, next the production approach by this 
invention of pp1 1 0RB protein. What is necessary is just to refer to the following parent-patent application 
specifications about information detailed to the pan about this protein and a retinoblastoma gene. 
[0048] Although all the biochemical property and biological functions of an antioncogene production object, such 
as RB gene, are not solved, this is because it is difficult to obtain purification protein in sufficient amount. That is, 
it is because it is because a cell has little protein and the protein manifestation by the installation to the bacteria 
expression vector of the coding array of a gene has not succeeded in one except for a part in addition again. It has . 
been concluded that the problem which the approach used now has from these was avoidable if a cloning gene is 
discovered in an eukaryote system. Although it will be an antioncogene if this invention is illustrated, although the 
specific example of this invention is related with production of RB gene protein production object, it can apply also 
to production of the protein production object of other eukaryote genes which are not restricted to this, therefore 
is related also with production of such a protein production object. 

[0049] In order to produce recombination protein with a high level in a culture insect cell, it is desirable although 
Autographa KARIHORUNIKA of Baculoviridae (Autographa californica), i.e., a nuclear polyhedrosis virus, (AcNPV) is 
used as a virus expression vector independent of a helper. This virus breeds in the cultivated matrix caterpillar 
cabbage armyworm from the United States, i.e., a Spodoptera full GIPERUDA (Spodoptera frugiperda) (Sf9) cell. 
This virus has the promoter with a powerful polyhedron gene adjusted temporarily, and that production object 
occupies 50% or more of all cell protein at the time of lytic infection. By in vivo recombination, the decode array of 
a foreign gene receives the translational control of a polyhedrin promoter, and, as a result, discovers protein with a 
high level. Furthermore, it doubles correctly and the protein which carried out in this way and was produced 
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includes the same modification after a translation as the protein looked at by the original high-class eukaryote. 
[0050] In order to test the manifestation possibility of functional RB protein by the Baculoviridae system, cloning 
Homo sapiens RBcDNA including the perfect coding array of RB stirp was introduced into the AcNPV expression 
sector, and the recombination virus was bred in the insect cell. The Homo sapiens pp110RB manifestation was 
realizable with a high level with the host-vector system. The obtained protein was phosphoryl-ized and the 
nucleus of an infected cell was correctly made into the target. Furthermore, the purification method of RB protein 
was also established. In addition, according to this invention, completely like Shinsei Homo sapiens pp110RB> 
purification protein combined DNA and has formed an SV40 T antigen and specific complex. Moreover, according 
to the proteinic nuclear transformation immediately performed after the microinjection, it became clear that this 
protein showed activity and could use it for a therapy. 

[0051] In order to produce RB protein in the configuration Baculoviridae manifestation system of B1. 
recombination Baculoviridae to the maximum extent, it rearranged by removing a great portion of 5' non-coding 
array from RB gene, and the transition vector was constituted. By seat singularity mutagenesis, two BamH1 seats 
were introduced into NUKURECHIODO 116 and 2935 of RBcDAN, and the configuration of a recombination 
transition vector was promoted. PORIHE drine compounds 5' a non-coding array with refined pAcYM1/RB2.8 
[ perfect (60 base pairs) as shown in drawing 1 ] — 5' of RBcDNA — it unites with a non-translated field and 
mRAN which a perfect coding array follows after that is coded. This recombination gene does not contain an ATG 
codon for the upstream of NUKURECHIODO 139 of Shinsei RB initiation seat. Therefore, a recombination gene 
codes un-uniting and full length RB protein. 

[0052] Although the transition vector pAcYMI is shown in drawing 1 , these all have the upper array of the 
PORIHE drine compounds gene containing A of an initiation ATG codon, and BaMH1 seat characteristic next 
continues. There is a publication of Matsuura etc. about a transition vector. J. Gen.Virol., 68:1233-1250 (1987). 
pRB 44-2 includes the perfect RBcDNA coding array which results in the nucleotides 1 16-2935 which carried out 
sub cloning in BamH1 seat of the plasma pGEM1 (Promega). About the recombination Baculoviridae vector, 
pAcYM1/RB2.8 [ i.e., ], since BamH1 fragmentation of 2.8kb was inserted and constituted from pRB 44-2 in the 
proper direction of orientation at BamHl seat of pAcYMI, the imprint of Lycium chinense of RB gene was 
completed in the bottom of direct control of a polyhedrin promotor. 

[0053] The following points were taken into consideration, when a Baculoviridae manifestation vector was 
constituted and pp1 10RB was compounded. pRB 44-2 becomes BamHl seat of pGEM1 from the perfect RBcDNA 
coding array which results in the nucleotides 1 16-2935 which carried out sub cloning. Including EcoR1 
fragmentation of about 7 kbs of a virus DNA array located in the side face of a PORIHE drine compounds gene, in 
this case, pAcYMI permutes all the PORIHE drine compounds coding arrays except the 1st A of ATG by BamHl 
linker, although the leader sequence remains as it is. Since BamHl fragmentation of 2.8kb was inserted and 
constituted from pRB 44-2 in the proper direction of orientation at BamHl seat of pAcYMI, the imprint of Lycium 
chinense of RB gene was completed about a recombination Baculoviridae vector including polyhedrin promotor 
• RBcDNA fusion, pAcYM1/RB2.8 [ i.e., ], in the bottom of direct control of a polyhedrin promotor. The array of a 
fusion joint is shown in the direction under drawing 1 . Moreover, the case notation under drawing 1 shows a 
polyhedrin promotor, and the upper case notation shows a RBcDNA array. And BamHl linger is underlined. An 
arrow head shows the translation of the fusion gene using ATG (nucleotide 139) of RB. a* s (+1) of drawing 1 shows 
the 1st A of the translation initiation codon ATG of a PORIHE drine compounds gene. 

[0054] The imprint to a viral genome from the recombination plasmid of RBcDNA is a wild type Autographa by the 
v RIPOFE cushion (lipofection). It carried out by carrying out the conte run SUFE cushion (contransfection) of the 
PaCym1/RB2.8DNA using a californica nuclear polyhedrosis virus DNA (BRL). Since a PORIHE drine compounds 
closing object was not accepted in an infected cell, the recombination virus which inactivated the PORIHE drine 
compounds gene by the ARERIKKU permutation with RB gene by family recombination was identified according to 
the plaque gestalt Plaque purification of the virus was carried out 3 times, and the pure Baculoviridae stock was 
obtained. This was set to AcNPV-Y4RB. 

[0055] Before the manifestation AcNPV polyhedrin promotor of the exogenous RB protein in B-2. infection insect 
cell determines whether Homo sapiens RB gene expression is brought about as a different-species invertebrate 
cell Sf9 cell is prepared. The yeast rate of 3.33 gm/l (yeastolate), insect culture-medium (Grace's insect medium)- 
Bull.1555 (a Texas (1987) agricultural experiment place — ) of the grace which added a lactalbumin hydrolysis 
production object (GIBCO) and 10% of heating inactivation fetal calf serum (GIMINI), A college experiment place 
and TX are used and it is Sf9, i.e., Spodoptera, by the monolayer or suspension culture at 27 degrees C. frugiperda 
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IPLB-Sf21-AE [In vitro, 13:213-217 (1977)] was cultivated. When carrying out large-scale production of the cell 
lysate, the spinner culture of Sf9 cell was cultivated by the EX-CELL400 convention culture medium (J. 
R.Scientific) which does not contain a blood serum. Suspension culture of the malt (Molt) -4 cell of Homo sapiens 
T leukemia cell lineage was carried out by RPMI1640 culture medium which added the calf serum 20%. Saos-2 cell 
of osteosarcoma cell lineage was cultivated by the Dulbecco (Dulbecco) denaturation Eagle's medium which added 
fetal calf serum 7.5%. 

[0056] When an AcNPV PORIHE drine compounds prow motor determined whether Homo sapiens RB gene 
expression is brought about as a different-species invertebrate cell, infection processing of the Sf9 cell was 
carried out by plaque purification AcNPV- Y4RB. 40 hours after infection, the lysate of an infected cell was 
collected and immunoprecipitation processing was carried out with anti— RBO-47 antigen. Next, after carrying out 
SDS-PAGE processing of the sample, western blotting analysis was carried out. 

[0057] The pp1 10RB identification result in the AcNPV-Y4RB infection insect cell performed to drawing 2 and 
drawing 3 by western blotting analysis is shown. In the case of drawing 2 , the cell extract was prepared 40 hours 
after infection from the simulation infected cell (path 2), the AcNPV-Y4RB infected cell (path 3), or wild type 
AcNPV infection Sf9 cell (path 4). The malt -4 of Homo sapiens leukemia cell lineage was used as contrast (path 
1). 

[0058] Although the manifestation was accepted in the extract (path 3) of an AcNPV-Y4RB infected cell in RB 
protein of the same full length as a mammalian cell (path 1) when immunity blot processing was carried out by the 
monoclone system antibody as shown in drawing 3 , in the case of the simulation infected cell or the wild type 
AcNPV infected cell (paths 2 and 4), it did not accept. In order to ask for the optimal stage of RB protein 
production, in the case of drawing 3 , the time amount after infection was changed, and the cell extract was 
obtained from AcNPV-Y4 infected cell in it. Immunoprecipitation processing of the lysate was carried out with 
anti— RB0.47 antigen, and immunity blot processing was carried out by the pMG3-245 monoclone system 
antibody. p110RB of drawing 3 and pp110RB express non-phosphoryHzed protein and phosphoryHzed protein, 
respectively. After infection acted as the monitor of the production of RB protein, and asked for the optimal stage 
to collect cells. As shown in drawing 3 , RB protein production could be detected 24 hours after infection, and the 
1 2 next hours increased the amount of production considerably. Protein production level was maintained all the 
time over about 72 hours after infection, and the bacteriolysis of a cell started it substantially 72 hours after. In 
order to suppress protein degradation accompanying lysis to the minimum, infected cells were usually collected 
about 40 hours after infection. 

[0059] When detecting the manifestation of RB protein, AcNPV-Y4RB was used and infection processing of the 
Sf9 cell was carried out by MOI of 0.5. The cell of 5x104 was dissolved 24, 36, 48, 60, and 72 hours after from 
infection in the 1ml dissolution buffer solution (Naf [ of Nonidet (Nonidet) P-40;1mM / of EDTA;100mM ] of 
NaCI;50mM of NaCI of 50mM, and 7.4; 0.2% of pH, and PMSF of 1mM), respectively, at-long-intervals alignment 
processing was carried out for 5 minutes, and the lysate was defecated. Next, the incubation of the lysate was 
carried out with anti— RB0.47 antigen, and the immune precipitate was separated by SDS-PAGE 7.5%. Then, 
protein was moved to nitrocellulose paper and it processed with the conventional method. After leaving it in an 
overnight cut off state and carrying out incubation processing of the nitrocellulose paper with pMG3-245 anti— , 
fRB monoclone system antigen for 3 hours, according to Cell and the publication of 54:275-283 (1988), it 
processed by the alkaline phosphatase junction goat **-mouse;IgG and the chromophoric substrate. 
[0060] As for the phosphoryHzed RB gene after the nuclear normal position of B3. exogenous RB protein, and a 
translation, molecular weight (Mr) codes the nucleus phosphoprotein of 110,000. In order to investigate whether 
RB protein produced into the insect cell by Baculoviridae reached the nucleus correctly, 40 hours after infection, 
anti— RB0.47 antigen was used and immunity dyeing of the AcNPV-Y4RB-infection Sf9 cell was carried out. The 
normal position between cells of RB protein discovered into the insect cell by immunity dyeing is shown in drawing 
4 and drawing 5 . The case of AcNPV-Y4RB-infection Sf9 cell is shown in the case of mock infection Sf9 cell, and 
drawing 5 at drawing 4 . As shown in drawing 4 and drawing 5 , the infected cell contained the unusually large 
nucleus. Such a condition is peculiar to the cytopathogenic effect of the Baculoviridae infection. Dyeing was not 
accepted when the incubation of mock infection or the wild type AcNPV infection Sf9 cell was carried out with 
anti— RB0.47 antigen ( drawing 4 ). However, dyeing strong only against the nucleus of an AcNPV-Y4RB infected 
cell was accepted ( drawing 5 ). When SDS-PAGE and Western blotting analyzed the nucleus and cytoplasm 
extract from AcNPV- Y4RB infection Sf9 cell, it has checked that exogenous RB protein mainly existed in a 
nucleus part. 
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[0061] Immunity dyeing was performed at the following process. Also in both mock infection wild type AcNPV 
infection and AcNPV- Y4 infection the overnight incubation of the Sf9 cell was inoculated and carried out to the 
chamber slide (Miles Scientific) which carried out coating of the Polly L-lysine (Sigma) 40 hours after infection. 
Before moving from all to the following process, the phosphoric-acid buffer sodium chloride water solution washed 
the slide. That is, the interstitial cell was fixed for 20 minutes for 10 minutes using the acetone (-20 degrees C) 
using the 0.04M phosphate buffer solution of 4% formaldehyde of ****. After carrying out the pre-incubation of the 
fixed cell for 10 minutes with the PBS solution of 2% of normal goat blood serum, the overnight incubation was 
carried out with anti— RB0.47 antigen diluted to 0.02% of triton X-100. The BIOCHINIRUHzed goat **-rabbit IgG 
(Canada and TAGO of Burlingame) was added after washing. 1 hour after, after carrying out the incubation of the 
interstitial cell for 45 minutes using AB complex joined by the horseradish peroxidase (Canada and Vector Labs of 
Burlingame), the incubation was carried out using the following substrate. This substrate consisted of 0.05% of 3 
and 3'-diaminobenzidine tetrahydro chloride, and 0.01% of a 0.05M tris-HCI solution of H202. pH7.6 (Sigma). The 
reaction was suspended by carrying out PBS washing of the cell after 3-5 minutes. Next, a photograph of a cell 
was taken with the NIKON diamond photograph microscope (diaphotomicroscope). 
[0062] The result of phosphoryHzing of RB protein produced into the insect cell at drawing 6 and 
dephosphorylation is shown. 40 hours after AcNPV-Y4RB infection, a 35S-methionine or 32P-orthophosphoric 
acid was used, and metabolic turnover labeling of the Sf9 cell was carried out in 3 hours. Malt -4 was used as 
contrast and immunoprecipitation of the cell lysate was carried out using anti — RB0.47 antigen, before carrying out 
potato acid phosphatase (PAP) processing, (paths 1, 2, 3, and 4) were separated, SDS-PAGE (path 1 f , 2\ 3', and 4 
— ') separated 35S- and a 32PHabeling RB protein immune complex after processing, and radioautography 
analyzed. Similarly, the dephosphorylation experiment was conducted using the lysate from a non-labeled cell, and 
western blotting analysis was performed before and after potato acid phosphatase processing (paths 5 and 6 and 

5', 6'). 

[0063] Furthermore, the case of drawing 4 is explained continuously. Phosphorylation of RB protein is produced 
in a multiplex serine and threonine residue, and the molecular weight heterogeneity of RB protein in SDS-PAGE is 
explained. In order to investigate whether phosphoryHzation is received after RB protein produced into [Oncogene 
Res., 1:205-21 4(1 989);Cell, 56:57-65 (1989)] insect cell translating, a 35S~methionine or 32P-orthophosphoric acid 
was used from 3 hours after infection in 40 hours, and metabolic turnover labeling of the AcNPV-Y4RB-infection 
Sf9 cell was carried out. Immunoprecipitation processing of the cell extract was carried out, and radioautography 
processing was carried out after carrying out SDS-PAGE analysis. What is necessary is just to refer to the paths 
2 and 4 of drawing 6 about this point, respectively. It was parallel to this, the immunoprecipitation nature RB 
protein from the same extract was processed by potato acid phosphatase (PAP), and the dephosphorylation 
effectiveness RB protein migratory [ in SDS-PAGE ] was tested. The molecular weight 110,000 of 35SHabeling RB 
protein fell from the double band to 1-fold band after dephosphorylation (path 2' of drawing 6 ). And activity 
emitted almost completely from 32P-labeling RB protein (path 4' of drawing 6 ). The band change pattern as PAP 
processing also with the same dephosphorylation analysis by Western blotting about the lysate from a non-labeled 
cell which carried out infection processing by AcNPV-Y4RB was shown (the path 6 of drawing 6 , 6'). These 
observation result showed having phosphoryl-ized RB protein produced into the insect cell. Moreover, the , 
molecular weight heterogeneity of RB protein accepted by SDS-PAGE from this change has ,been explained. 
[0064] Radiation labeling and dephosphorylation analysis of Sf9 insect cell were carried out at the process shown 
below. 40 hours after infection, the incubation of the Sf9 during 30 minutes cell (3x106) was carried out using the 
60mm pan by the methionine and the DME culture medium containing neither of a phosphoric acid which added 
10% of fetal calf serum. Then, metabolic turnover labeling of the cell was carried out by adding a 0.25 mCi(s)/a ml 
35S-methionine (1134 Ci/mmole, NEN) or 0.25 mCi(s)/ml 32P-orthophosphoric acid (support nothing, ICN) in 3 
hours. The cell was extracted using the dissolution buffer solution (tris of 50mM - NaF [ of Nonidet P-40;1mM / of 
EDTA;100mM ] of NaCI;50mM of HCI and 7.4; 0.2% of pH, and PMSF of 1mM), and immunoprecipitation processing 
of the extract was carried out with anti — RB0.47 antigen. 

[0065] Potato acid phosphatase (PAP and Boehringer) dephosphorylation analysis of two thirds of the 
immunoprecipitation RB protein from 35S- or the 32P-labeling cell lysate, and the non-labeled cell lysate was 
carried out. [Oncogene Res., 1:205-214 (1989)]. The incubation of the RB protein content immune complex was 
carried out using PAP of 1.5 units in 37 degrees C (leupeptin of MES of 20mM, and 2; SOmicro [ of NaCI;1 MgCI(s) 
of mM of pH5.5;100mM ] M) of reaction buffer solutions, and 60 minutes, and after the reaction, after carrying out 
SDS-PAGE analysis 7.5%, radioautography or Western blotting analyzed RB protein. 
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[0066] Infection processing of the Sf9 cell was carried out by AcNPV-Y4RB by the multiplicity of infection (MOI) 
of purification 1.0 of RB protein from B4. infection insect cell, and the cell lysate was obtained 40 hours after 
infection. The total level of RB protein discovered in the Baculoviridae system on this condition was about 17- 
18mg per 11. of infection insect cell culture objects ("109 cell). About this point, **** which illuminates Table 1 3 

is good. 
[0067] 
[Table 1] 

Table [ ] 1 purification process of the recombination RB protein from the Baculoviridae infection insect cell Sum 
total tongue RB tongue Yield Whenever [ purification ] Purity Park mass Park mass (%) (%) 
(mg) (mg) A cell extract 670a 16c 90c 1.0 times 2.3pMG3-245 immunity affinity column 13.5b 12.9d 72 cds 41.3 
times 95 Protein quantum c. western blotting by the protein quantum b. micro BCA (PIERCE) by the approach and 
spectrophotometry of a. Bradford (Bradford) (Bio-RAD) And the protein quantum by the protein quantum d. 
Coomassie-brilliant-blue-staining method by the density measurement method, and the density measurement 
method [0068] As shown in Table 1, 90% of discovered RB protein (16mg) was accepted in the supernatant after 
cell division, and 10% had stopped at the insoluble fraction. Since 2.3% of all cell protein was formed, RB protein 
was easily detectable from the cell lysate. About 135mg protein was recoverable from the alkaline eluate of a 
column after one^step immunity affinity chromatography purification. In order to investigate the purity of elution 
RB protein, SDS-PAGE and Coomassie brilliant blue staining analyzed the eluate aliquot equivalent to 2.5x105 cell. 

[0069] What is necessary is just to refer to drawing 7 which shows immunity affinity chromatography purification of 
pp1 1 0RB about this point. After analyzing the aliquot (equivalent to 2.5x1 05 infected cell) of eluate with the 
electrophoresis method by 10%SDS-poly AKURIRO amide gel from the rough lysate from mock infection Sf9 cell 
(path 1) or AcNPV-Y4RB infection Sf9 cell (path 2) of 1x105, and pMG3-245 anti— RB immunity affinity 
chromatography, it analyzed by the Coomassie-brilliant-blue-staining method. The arrow head has shown RB 
protein of anticipation molecular weight. 

[0070] When judged by the density measurement method, the above-mentioned one-step purification process is 
effective, and RB protein was able to be obtained by 41.3 times whenever [ 95% / of purity / ( drawing 7 , path 3), 
72% / of yield /, and purification ] (Table 1). 

[0071] Some modification was added although the immunity affinity column was constituted according to the 
publication of Shneider, etc. ****, etc. [J. BioI.Chem., 257:1 0766-1 0769(1 982);Virology, 144:88-100(1985)]. After 
filling up the Bio-Rad (Bio-Rad) column with 2ml protein G-agarose (Genex) and washing by 0.01 -N HCI, the joint 
buffer solution (sodium acetate of 0.1 M, NaCI of pH5.0;0.1M) washed. It joined together by adding the anti — fRB 
monoclonal antigen (pMG 3-245) of 2mg [ 15 ] to a column. Next, the boric acid buffer solution of 0.1 M washed the 
column widely, and the bead was re-suspended in the 20ml buffer solution. Dimethyl PIMERIMI date 
dihydrochloride (Sigma) was added so that the last concentration might be set to.40mM(s), mixture was stirred at 
the room temperature for 1 hour, and crosslinking reaction was performed, after washing and a room temperature 
— for 10 minutes, 20ml solution of ethanolamine-0.1M boric acid buffer solutions of HCI of 40mM, and pH8.0 — it 
came out and the residual reactivity radical of a bead was intercepted, then,. the, glycine of 0.2M and pH2.3 — it 
came out and the column was washed, and it saved in this solution until it neutralized and was needed with tris 
buffers (tris-HCI of 50mM, EDTA [ of P H7.4;100mM ] of NaCI;1mM of PMSRImM). When OD280 of the first 
monoclonal antigen sample and OD280 of the flow fraction in the following process were measured, about 10mg 
pMG 3-245 had combined with the protein G-agarose which is 2ml. 

[0072] About RB protein, two biochemical properties are described despite specific complex formation current 
[ with B5.DNA avidity and an SV40 T antigen ]. That is, it is one of them that DNA is combinable as a peculiar 
property, and it is one more [Nature, 329:642-645 (1987)] and that how many kinds of the neoplasm protein and 
the specific complex of that DNA tumor virus can be formed [Cell, 54:275-283,;(1988) Science, 243:934-937 
(1989);Nature (London), 334:124-129 (1988)]. About these [ which are participating in proteinic biological 
functions ] two well-known biochemical properties, RB protein refined from the Baculoviridae infection insect cell 
was tested. 

[0073] A south Western DNA-joint measuring method is shown in drawing 8 and drawing 9 . The purification trpE- 
RB fusion protein of 6microg and purification Baculoviridae manifestation pp1 10RB were applied to SDS-PAGE 
10%. In the case of the joint measuring method shown in drawing 8 , the Coomassie-brilliant-blue-staining method 
was used, and, in the case of the joint measuring method shown in drawing 9 , the electric imprint of the parallel 
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gel was carried out at nitrocellulose paper. Next, the incubation of the blot was carried out by the 32P-labeling 
DNA fraction, and radioautography analysis was carried out In the case of drawing 8 and drawing 9 , it is as 
follows. Path 1:RB 19-22; path: — RB23-27; — path 3:RB19 — the purification RB protein from a -27; path 
4:AcNPV-Y4RB infection insect cell. 

[0074] In the case of drawing 8 and drawing 9 , DNA binding was measured by south Western analysis. In this case, 
SDS-PAGE separated the trpE-RB fusion protein of tales doses, and the purification RB protein from an insect 
cell 10%. The amount of the protein by which loading was carried out was calculated by the Coomassie-brilliant- 
blue-staining method ( drawing 8 ). In the experiment which used another parallel gel, after carrying out the 
electric imprint, the incubation was carried out to the nitrocellulose membrane by the 32P-labeling DNA. 
Radioautography analyzed next DNA combined with protein ( drawing 9 ). The affinity to DNA of the fusion protein 
RB 19-27 with which the main domain interacts with DNA is 20 times as high as two fields RB 19-22 and RB 23- 
27. About this point, the path 3 of drawing 9 could be compared with paths 1 and 2, and purification full length RB 
protein showed strong DNA avidity like RB 19-27 ( drawing 9 , path 4). The DNA avidity of the purification RB 
protein from an insect cell is elution which continues after that from a column even if based on maintenance of 
the protein by the DNA cellulose. - It has proved also by NaCI- of about 400 mM(s). 

[0075] Purification of pplOORB from an infection insect cell was carried out as follows. By MOI of 1.0, using 
AcNPV-Y4RB, infection processing was carried out and suspension culture of the Sf9 cell was carried out (1 X1 66 
cell / ml, 1000ml). 40 hours after infection, low-speed centrifugal separation pelletizes and washes a cell, and it is 
tris of 50mM(s). - It re-suspended in the extract buffer solution containing NaCI;1 0% the leupeptin of 
PMSF;25microg of DTT;1mM and 50 units of NP-40;1mM of glycerol (v/v);1mM of HCI and 7.4; 0.2% of pH / 
aprotinin of ml. [ of EDTA;100mM ] After carrying out an incubation for 1 5 minutes in Hikami, centrifugal (for 
1 0,000xg, 4-degree-C, and 1 0 minutes) clarification processing of the sample was carried out, and RB content 
supernatants were collected. As mentioned above, immunity affinity chromatography of pp1 10RB was carried out 
in the column of 2ml capacity containing the anti— fRB monoclonal antigen (pMG 3-245) combined with protein G- 
agarose. After letting a supernatant pass 4 times in a column, the following solution was used in the amount of 200 
bed capacity, respectively, and the column was washed continuously. The dissolution buffer solution, the 
dissolution buffer solution containing NaCI of 500mM, and a penetrant remover (PMSF;10% glycerol [ of 200mM / 
of NaCI;1mM ] of EDTA;1mM of DTT;1 mM). Next, binding protein was eluted from the column with the alkaline 
elution buffer solution containing PMSF of EDTA;1mM and 10% of glycerol of NaCI;1mM of the triethylamine of 
2mM, and pH10.8;200mM. 1ml fractions are collected and it is tris of 1M immediately. - It neutralized by 1/12 
capacity of HCI (pH7.5), and saved at -70 degrees C in 10% glycerol. 

[0076] When refining pp110RB from an infection insect cell, after calculating the total amount of protein, the south 
Western DNA binding measuring method and the SV40 T antigen joint measuring method were enforced. 
[0077] The amount of all the protein of the elution fraction of an immunity affinity column was calculated with the 
micro-BCA measuring method (PIERCE). SDS-PAGE analyzed the elution protein sample next, and the 
Coomassie-brilliant-blue-staining method and the degree were asked for the amount of RB protein of eluate by 
the density measurement method. The total amount of protein of a cell extract was measured by the approach 
(Bio-Rad) of Bradford. [Anal.Biochem., 72:248-254 (1 976)]. In order to carry out the quantum of the RB. protein of 
the cell lysate. after using the purification RB protein! diluted in order as. a criterion and carrying out Western . 
blotting, density measurement compared band strength. What is necessary is just to refer to Table 1 about this 

point. . > t \ 

[0078] Protein blotting was earned out with the conventional method. According to Bowen s (Bowen) etc. 
publication, the incubation of the blot was carried out by the radiation labeling DNA. [Nuleic Acids Res.8:1-21 
(1980)]. This was performed at the room temperature. After rinsing the blot quickly, it washed 3 times by the urea 
of 6M, and 0.2% of NP-40 (all are 20 minutes), and washing (all are 30 minutes) was succeedingly carried out 4 
times with the DNA binding buffer solution (NaCI;0.2% BSA;0.2% Ficoll400 and 0.2% of polyvinyl pyrroline of 
EDTA;50mM of tris-HCI of 10mM, and pH7.0;1mM). Next, the incubation of the blot was carried out for 30 minutes 
in the DNA binding buffer solution including the 32P-labeling DNA. By EcoR1, line-ized pGEMIDNA was labeled by 
the alpha-32P deoxy nucleotide (Amersham, >3000 Ci/mmol) by the random priming, and it was used as a probe. 
Washing of the blot was carried out 3 times (all are 10 minutes) with the DNA binding buffer solution after 
hybridization, it was air-dry and radioautography analyzed. TrpE-RB fusion protein was included as contrast. Each 
trpE-RB fusion protein was named according to the exon of RB gene which protein contains. That is, RB 1 9-22, 
RB 23-27, and RB 19-27 occupy the pp1 10RB field of an exon 19-22 (amino acid 612-775), an exon 23-27 (amino 
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acid 776-928), and an exon 19-27 (amino acid 612-928), respectively. 

[0079] Immunity chromatography purification of the SV40 T antigen was carried out from Ad-SVX1 -infection 293 
cell. [J. Virol., 53:1 001-1 004(1 985);Cold Spring Harbor Press., Cold SpringHarbor, NY, pp.1 87-1 92(1 982)]. And anti- 
-T monoclonal PAG419 antigen was obtained from Oncogene. The well-known complex formation measuring 
method was enforced. However, some modification was added. That is, the Baculoviridae manifestation RB protein 
of 800ng was mixed with the 1ml EBD buffer solution (NaCI of tris-HCI of 50mM, and pH8.0;120mM, and 0.5% of 
Nonidet P-40) containing PMSF of 1mM, 25microg [/ml ] leupeptin and 50 units / aprotinin of ml. The purification 

T of 800ng(s) was added to mixture, and the incubation was carried out in Hikami during 90 minutes, anti using 

either of -RB0.47 or PAB419 antigens, immunoprecipitation of the aliquot of mixture was carried out and Western- 
blotting analysis was carried out. The blot made it react with pMG 3-245 and PAB419 in order. After carrying out 
an incubation with the alkaline phosphatase junction goat **-mouse IgG, coloring processing of the blot was 
carried out using the color-enhancing substrate. 

[0080] In order to test the capacity for purification RB protein to be able to form an SV40 T antigen and specific 
complex, equivalent RB protein and an equivalent T antigen were mixed, and immunoprecipitation of the aliquot of 
mixture was carried out using anti — RB0.47 antibody or -anti-T antigen PAB419. 

[0081] In relation to this point, the complex which Baculoviridae manifestation RB protein and an SV40 T antigen 
form in drawing 1 0 is shown. Purification Baculoviridae manifestation RB protein was mixed with the purification T 

antigen by in vitro one. next, the mixture of this aliquot — PAB419 (path 2) — anti immunoprecipitation was 

carried out by either of -RB(s)0.47 (path 3), and Western blotting analyzed. Paths 1 and 4 show the purification 
Baculoviridae manifestation RB protein which carried out immunoprecipitation by the purification SV40 T antigen 
which carried out immunoprecipitation by PAB419, respectively, and anti — RB0.47 antibody. 
[0082] As shown in drawing 1 0 , when the T antigen was mixed with RB protein by in vitro one, PAB419 not only 
coimmunoprecipitates with RB protein, but (the path 2), and T and anti — RB0.47 antigen coimmunoprecipitated 
(path 3). It is proved [ data / these ] that RB protein from the Baculoviridae infection insect cell can form an SV40 
T antigen and specific complex. 

[0083] Since it became clear that the nuclear transformation purification protein of B6. purification RB protein had 
the two well-known biochemical properties of RB by in vitro one, it investigated about the in vitro behavior of 
purification protein next. The cytoplasm of Saos-2 cell with the osteosarcoma cell lineage without an exon 21-27 
which codes C terminal cutting RB protein (p95), including a deficit RB gene was injected with purification RB 
protein. [Proc.NatLAcad.Sci.U.SA, 87:6-10 (1990)]. The antibody orientated this protein to the cytoplasm in 
consideration of the fact of going to the C terminal of RB protein, in the small quantity of extent which is not 
accepted by anti — RB0.47 antibody to be used. Immediately after injection, the cell was fixed and it analyzed by 
the immunity staining technique. The nuclear normal position of generation RB protein after carrying out a 
microinjection to drawing 1 1 to the cytoplasm of Saos-2 cell is shown. The cell was injected with generation RB 
protein and it analyzed by the immunity staining technique. The arrow head shows among drawing that dyeing of 
the nucleus after a microinjection is strong compared with the non-injecting cell. 

[0084] As shown in drawing 1 1 , compared with a non-injecting cell, dyeing of the nucleus after a microinjection is 
strong (arrow head), and it is shown that injection protein was immediately conveyed to the nucleus, since RB 
protein is known as a nucleoprotein — the nuclear normal position of after a microinjection and purification protein 
— immediately — and although cut correctly, this has suggested that this protein is activity in in vivo one. 
[0085] In the case of the microinjection, purification RB protein was dialyzed, so that the last concentration might 
become [ ml ] the injection buffer solution containing DTT of EDTA;0.1mM and 2% of glycerol of KCI;0.1mM of tris- 
HCI of 20mM, and pH7.4;10mM in 0.5mg /. The capillary glass tube needle (Eppendorf) was used and the 
microinjection of the Saos-2 cell which grew on the glass CHANN bar slide was carried out by the usual approach. 
The micro manipulator and opposition contrast microscope (NIKON make) of Eppendorf which attached the 
vacuum pressurizer were used, and micromanipulation of the capillary tube was carried out, respectively, and the 
microinjection process was visualized. After the microinjection, the cell was immediately fixed with the 0.04M 
phosphate buffer solution solution (pH7.4) of formaldehyde 4%, and it analyzed by the immunity staining technique. 
[0086] As explained more than B6. epitome, it has proved that the bottom Homo sapiens retinoblastoma gene 
production object of the transcriptional control of the Baculoviridae polyhedrin promotor could be efficiently 
discovered. Since RB protein had the misgiving which it not only blocks growth of a cell, but shows "toxicity" to it 
depending on the case, it was thought that the attempt which has discovered RB protein on high level for a long 
time was difficult The imprint of the foreign gene from a polyhedrin promotor is produced in the second half of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi.ejje 



8/21/2006 



JP.06-141882.A [EXAMPLE] 



Page 9 of 1 0 



infection, and cutoff of production of an extracellular virus particle, a cell, and a great portion of virogene 
continues next. Therefore, when superfluous production is carried out, the Baculoviridae insect cell lineage is 
advantageous to composition of protein, such as RB protein which has that it is harmful to cell growth. Another 
advantage of this system is in the similarity of an insect and the protein synthesis path of a mammalian cell. 
[0087] Moreover, it also becomes clear that RB protein reaches the nucleus of an insect cell correctly, and this 
connotes that the nuclear normal position signal of mammalian is recognized by the insect cell. Although 
glycosylate of the recombination protein in the Baculoviridae manifestation system is restricted to 0-association 
of a high mannose mold, and an N-joint oligosaccharide, suitable phosphoryl-ization of outpatient department 
protein is reported about c-myc and the manifestation of HTLV-Ip40x (J. Virol.). Although RB protein was 
phosphoryl-ized from before, not carrying out glycosylation was known. This is a reason for production of 
functional RB protein with the suitable Baculoviridae manifestation system. 

[0088] As indicated on these specifications, RB protein produced into the infection insect cell is phosphoryl-ized 
after a translation, therefore can specialize a multiplex band by Western-blotting analysis completely like the case 
of RB protein of Shinsei mammalian. However, when seeing from band strength and it compares with hyper- 
phosphoryl-ized RB protein, phosphoryl[ non-]-izing and a phosphoryl-ized gestalt are superior. Since this 
phenomenon's being reflection of the cell cycle condition of the population at the time of viral lytic infection or a 
lot of exbgenouses RB exist in a cell the place to current, it is not known whether it is because phosphoryHzing 
of the protein by the insect kinase is only inadequate. In order to determine the same thing **** as the case of 
phosphoryl-ized PATANGA mammalian protein, and accuracy, it is necessary to map the phosphoryl-ized location 
of RB protein in a precision. 

[0089] The total level of the recombination RB protein discovered in the Baculoviridae system is about 1 7 to 1 8 
mg per 11. (109 cells) of infection insect cell culture objects. This manifestation level is equivalent to other 
mammalian protein which this system generates. For example, in the case of interleukin 2, it is 10-20 mg/l [The 
Banbury ReportFields, B., Martin, M.A.& Kamley, D. (ed.), 22:319-328 (1985), Cold SpringHarbor Laboratory Press, 
Cold SpringHarbor]. moreover, [Oncogene, 4:759-766(1989)]. which is 4-5 mg/l in P210 BCR-ABL — if a 
recombination transition vector including the 5 'PORIHE drine compounds 5 without deficit united with RBcDNA 
which removed most non-coding fields' non-translated field is used, high RB protein manifestation level can be 
made still higher. This RBmRNA array is G+C Rich highly, and is a factor advantageous to forming stable 
secondary structure. These structures are considered to make translation effectiveness of Correspondence mRNA 
low when it is before an initiation codon. about the in vitro translation of RBmRNA, it proves [ become / 1 0 
times / high ] from 5 times by permuting RB5' a non-translated array by it of an alfalfa mosaic virus (AMV) RNA 4 
or beta globulin mRNA — having — this — RB5' — [EMBO J. (1 990)] which is what suggests having a bad 
influence on the translation of a non-coding array potentially. Moreover, if 5' non-translated array with a long 
foreign gene exists, it will also have become clear that the recombination PORIHE drine compounds manifestation 
in the Baculoviridae system is influenced, since A+T rich nature of a polyhedrin promotor is very strong, before 
inserting in a transition vector as a conclusion — long — and G+C — rich 5' non-coding array should be trimmed 
from RBcDNA, and the pp110RB manifestation should be optimized. 

[0090] In order to suppress the denaturation of the protein under purification to the minimum, several kinds of 
different protocols were tested about elution of RB protein from an affinity column. Since many are not known so 
much about the biological functions and the biochemical property of RB protein, it is only two parameters that it 
can be used as a scale of the integrity of purification protein. That is, it is complex formation with DNA avidity and 
an SV40 T antigen. In addition, the conditions which maintain a proteinic biochemical property were elution 
conditions which use the triethylamine of 20mM(s) by pH10.8 in this invention. Although purification protein carried 
out the nuclear normal position immediately from the cytoplasm after the microinjection, it is proved [ this / 
protein / this ] that activity is shown under these elution conditions. When protein was eluted by extreme pH 
(triethylamine of the glycine of 200mM, pH 2 and 3, or 100mM(s), pH11.5), the inclination for protein to denaturalize 
was accepted. That is, the two above-mentioned activity fell. This is clear also from insoluble floe having formed 
after prolonged preservation. 

[0091] According to the former report, although [ non-phospho RURIRU-ized RB protein ] the SV40 T antigen of 
D2C2 cell which is the stable transformant by the SV40 T antigen of nephrocyte network valve flow coefficientl -P 
of an ape is combinable. it was found out that the HIPOHOSUHORIRU-ized gestalt of [Cell, 56:57-65 (1989)] and 
RB protein of a certain kind can also form an SV40 T antigen and complex. This has been checked with sufficient 
repeatability, when in vitro mixing of the purification RB protein [ from a T antigen and an AcNPV-Y4RB infection 
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insect cell ] or malt -4 lysate was carried out. The same phenomenon was accepted also when complex was 
formed by in vivo one using a Cos cell ( drawing 10 ). Since phosphorylation of RB protein is changed in a cell 
cycle in the case of phase singularity and the complex formation between RB and viral neoplasm protein is 
participating in the transformation activity of these DNA tumor virus, the relevance of HIPOHOSUHORIRLHzed 
RB protein and an SV40 T antigen should be solved someday. 

[0092] RB protein which does not have a meltable deficit when the Baculoviridae insect cell lineage is used, as 
explained above and which can also predict activity suddenly — an owner — it is a big advance for future 
biochemical and research of a biophysical property of RB gene production object that it can be used in a 
meaningless amount. They are analysis of the cell protein in relation to the case considered, three-dimension- . 
structure research of RB protein using separation and X-ray crystallography of the specific DNA array with which 
these interact, etc. Moreover, the elucidation of the biological functions of the retinoblastoma gene in cancer 
control should also progress. About the intervention to the cell growth of RB and differentiation which were 
directly tested by the microinjection considered, it is inquiring on the current energy target. 
[0093] The notation used on these specifications is explained below. cDNA — complementary DNA and kd — 
KIRODARUTON and kb — a kilobase and SDS — for Nonidet P-40 and MES, sodium salt (2-[N-morpholino] 
ethane sulfonic acid) and MOI are [ a sodium dodecyl sulfate and PAGE / polyacrylamide gel electrophoresis and 
NP-40 / relative molecular weight and PAP of the multiplicity of infection and Mr ] potato acid phosphatase. The 
protein production object shown by "pp1 10RB" is the same protein production object as "ppRB1 10." 
[0094] It is included by the pneuma and the range which various kinds of modification is possible and all indicated 
to the claim although this invention has been explained about the specific example. That is, this indication does not 
mean a limit. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of a Baculoviridae manifestation vector which 
carries out ppHORB composition. 

[Drawing 2] It is the western blotting of a ppRB infection insect cell. 

[Drawing 3] It is the western .blotting which identifies the cell extract extracted from the infected cell even 72 
hours after infection. 

[Drawing 4] It is the microphotography in which the normal position between cells of RB protein is shown. 



"Drawing 5] It is the microphotography in which infection Sf9 cell is shown. 
[Drawing 6] It is the radioautograph which shows phosphoryHzing of RB protein and the dephosphorylation 
analysis result in an insect cell. 

[Drawing 7] pMG 3-245 — anti the electrophoresis analysis of the rough lysate from -RB, infection Sf9 cell, 

and eluate is shown. 

[Drawing 8] The fusion protein and the south Western DNA binding measuring method of Baculoviridae 
manifestation pp110RB which were applied to SDS-PAGE and a Coomassie-brilliant-blue-staining method 10% are 

* 

shown. 

[Drawing 9] It is the radioautograph of the blot from parallel gel to the gel used in order to create drawing 8 , and 
the incubation of this blot is carried out by the 32PHabeling DNA fragment. 

[Drawing 10] It is the chromatogram which shows complex formation with Baculoviridae manifestation RB protein 
and an SV40 T antigen. 

[Drawing 11] It is the photograph in which the purification RB protein nucleus normal position after the 
microinjection of cell ****** of Saos-2 cell is shown. 
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[Drawing 6] 
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[Drawing 10] 




[Drawing 1 1 ] 
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WRITTEN AMENDMENT 



[Procedure revision] 

[Filing Date] August 1 8, Heisei 5 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Easy explanation of a drawing 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of a Baculoviridae manifestation vector which 
carries out pp11 ORB composition. 

[Drawing 2] It is the western blotting photograph of a ppRB infection insect cell. 

"Drawing 3] It is the western blotting photograph which identifies the cell extract extracted from the infected cell 



even 72 hours after infection. 

[Drawing 4] It is the microphotography in which the normal position between cells of RB protein is shown. 
[Drawing 5] It is the microphotography in which infection Sf9 cell is shown. 

[Drawing 6] It is the photograph in which the radioautograph which shows phosphoryHzing of RB protein and the 
dephosphorylation analysis result in an insect cell is shown. 

[Drawing 7] pMG 3-245 — anti- — it is the photograph in which the electrophoresis analysis of the rough lysate 
from -RB, infection Sf9 cell, and eluate is shown. 

[Drawing 8] It is the photograph in which the fusion protein and the south Western DNA binding measuring method 
of baculovirus manifestation pp110RB which were applied to SDS-PAGE and the Coomassie Brilliant Blue infecting 
method 10% are shown. 

[Drawing 9] It is the radioautograph of the blot from parallel gel to the gel used in order to create drawing 8 , and 
is the photograph which carried out the incubation of this blot by the 32PHabeling DNA fragment. 
[Drawing 10] It is the photograph in which the chromatograph which shows complex formation with Baculoviridae 
manifestation RB protein and an SV40 T antigen is shown. 

[Drawing 11] It is the photograph in which the purification RB protein nucleus normal position after the 
microinjection of cell ****** of Saos-2 cell is shown. 
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^fifyc Jii ftJi^ f: fr 6 ft SXftlffijftft, 
[11*53 0] KtfU^f-K^p p 1 1 0 ra 

«*3i 2 9 tcEttQsai&j£to. 

[»*il 3 l ] «jafflBHjie?, • -^V ;l/A7.B«iM 
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tR? 2 9 RUBKOXMfiAM. Kb l ] 



fafaOnJiJfaEH^ 
W > A fa > W O O 

p<fa<<C0Hi-3EH 
fa H < Z Z fa Of > 

fa*Jfa>WC<0 
faUHCOHU*<£Z 

wicsotaztffr 
,< fa w « fa aa h 

<fafa^HW-faZ 

<«fai-3HJHfafa 
■<wofzx>fafa 

c>i£*HfaH»JEHX 
< fa X fa »J Q fa > 

faw^>^zo> 
# ,4 > co fa o*z fa 

H>ft«HH>faH 
fa ^ > H KW H Z 

a< fa co fe w & > o 

fa^CO*:fafa<W 
S Q > O hI < H S 

w fa ^ < ^ « fa 
o s eh fa fa o 

CO £4 fa > w J 
Q J h Q H ^ > 

as fa x t£ ^ w 



ao > 
h co < 
u < fa 

fa CO < 

CO Z fa 

O J ^ 

H H W 

co Z fa 
Q Z fa 
H J H 

cx a x 

H M H 
fa Eh O 

zz> 

fa fa >3 

^ > w 

fa fa CO 

< Er< H 

Q Z fa 

►J fa fa 

ft fa a 

« H > 

Z > E-» 

fa z a 

P > 25 

X w z 

H W fa 

fa Q X 

K J CO 

X Z H 

fa fa z 
co fa fa 

iJ fa CO 

z H fa 
w fa o* 



CO fa w 
fa CO U 

z ^ fa 

OQ w 
M H J 

CO CD 2- 

* CO fa 

cc; o h 

fa n3 z 
fa 3 fa 

w a fa 

CO CO 

* Eh J 

1-3 CO z 

Z tf O 
CO CO fa 

w X < 
Z £h fc^ 

> < H 

fa Z fa 

X > CO 

* > w 

fa J > 

>< fa 

e> a x 

a< fa 

»tJQ 

X J fa 

Pi CO < 

az * 
co z >J 

U fa z 

w z > 

> ft z 

o z J 
a ^ 

Ufa* 



^ CO fa 

Z H Z 
J < w 

fa a co 

O H J 

< fa >4 

CO < fa 

fa Z fa 

►3 < a 

K B *-3 

ft CO H 
£h Z Z 
fa > J 

O fa fa 
W B 

fa H X 

ft CO < 
fa U h! 
CO fa fa 

a fa x 
fafa> 

H fa X 
CO fa 
ft fa X 

fa > fa 
^ fa ^ 

fa CO CO 
CO +3 h3 
ft X W 

w S H 

►4 ft CO 

s < fa 

< < 

J Eh fa 
co Z fa 

w z a 

Z Z H 
HOCX 

fa ^ fa 

Z fa < 



> > CO 
fa H fa 
U H fa 
H CO fa 
COX 
XX fa 
Z W CO 
CO w fa 
U W fa 
Z « M 

z h as 

H J fa 

a> h 
o fa fa 

►3 fa CO 

z fa ^ 

0: ^ e-i 

o n fa 

fa a fa 

z > « 

»^ £h 
u Z co 

X fa < 

w >a x 
z o a 
a* ^ 

iJ x h 

H < Z 

o> « 

fa M wl 
|4 H fa 

& fa z 

H fa 
H iJ > 

z a co 

W H Z 
J Z X 

w « fa 



CO K Of 

> w « 

H fa Z 

fa fa fa 

co fa Eh 

fa fa fa 

fa z 

Eh CO CO 
Z O H 
fa fa z 

Eh < W 
fa CO < 

Eh fa 
fa fa fa 

^ h) a 
o > a 
fa fa fa 

CO o fa 
M CO CO 

W Z W 
X U O 
fa > fa 
CO Z h3 

h3 z « 

fa M CO fa 

CO fa o fa 

m a ft fa 

X fa < w 

M fa fa Z 
Z fa ft CQ 
O CO CO H 
O Eh O ft 

fa a w z 

M fa M CO 
fa CO Q ft 
i-3 W fa Z 
fa O fa Z 
CO R ^ fa 



[0 0 0 1] 
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(^Rj#^§E Y0 5 7 5 8) »Wt?fet), 
1# (the National Institu 
t e of Health) RZf1l)l/7*J]/-7f&t 

[0 00 2] 
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-So 

[ooo3] t h • iMfcov^-ftuco^Tt^aiaie? 
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g#&a£»st3: 

[0 0 0 4] a£?fit£fcfc»ffl *ffi«<» HRKfUfflT* 
&v\fci6, BUfc*ffll6*ffitf#»5ftT^S. 

a«gstf ae?*asff « «sE-r s feat: flmstf 

[0005] mK^zwKM&mti&fc^w&Rif 
vms. ftfia<E»S£feo»cas&a£7#y^ • 

h««fi<, 8J»*Cfc««fe*. to 
[0 0 0 6] £>/<*K*ttK:o^Tiix '*Pfcrai#te 

«nt*w«FaBwiii»*#ia , rntfj:ir\ 
[0007] jte?*y/<^ftt4»o«BttfcH-ri 

[0 0 0 8] -ififc, fcHfc*3tt*gfll so 



[0 0 0 9] ^jSitiffifcOVTV*^ jtfi?0«PR 

SBU&XjSitt. IlilBlliWJIg&ft* y/^I^IlT 
[ooio] »l£&£flssa?ir©IIB^W73 

fcfPiU ^LTE. co 1 ifcfg&f *T7RNA# 
£3o cft5£SttJ±«^«ire;&!K «SI»i5&£{b 
© * U ^ y ^ F d* < '>» t £l£ L & 1/ ^ © T\ A- * 4 

eftte#x#y;WfcL£:v^e>-e&5o 

[0 0 1 1] S£oT, ie?ltW^7*fF.Oll 



[0012] ±ft«*(6if tfe^sae^oa^oai 

ci:tt, «aG?A^aiE4^^^g^4-et4^ 
S(ia€?^:ftA^t)ftTV^A\ S5l/H±a{£?ift 

§o Cft6H?©B»*»6» ae?S)*fc*>^^(DaJl 
3WBii>6ft*o 

[0 0 13] fl»J^lfx *JSOff»«Tfe*^-f;l/^B 
*li^feftl l©a£?^F?g£{t£<i:oT£C3i:#* 



SttSftSftft^^o 

[0014] Uttu^i/Tttx ^aoft^n-niifefto 
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[0015] xm<or&^yk&&*femz.nm? %<oftft 

[0 0 16] C©jSfcB8LT, SEft8fflHMl©$i** 

[0 0 17] £U:frS>> 4»X¥fl9*j**fM'b. *L 
fc» fflfl&l^l/T3&*Mr»4^ft**ALT, 'Bit' 

MM©^{t£kfc5T^£fe§£<iia:nT^;i>o 

[0 0 l 8] 1 BWttJiWW*1M»"r*0fc 

[0 0 19] 2|^W©»JftBtttt£ttI*aWi£fttf£ 

#jaa*«Mtr*cfct*aiB©awT**. 

[0 0 2 0] *»H§OS6CB!iaaWH:5^SXtt^*S 
[0 0 2 1] *fflltt#mtffi!fiiMmG&2V'W1iM 

[0022] *miiffi&<Dmimm& j Pit¥ffii;<»& 
[0023] *£nitt«»«ae?*>'><*JtS£tt* 

[0 0 2 4] fc5fflJB*©t>fcOfr*nW±©JS«JS!JjB 



fgWttfias** 5 ©fflJB€&ffi*ti££ £{^©31 
[0 0 2 5] JjfibfcidE, *^BJ<D^ 1 gBtyi^ft 
10 [0 0 2 6] W.K*%ffiVWz g WH:«jfi&tf«lil*^ 
[0 0 2 7] Rfittlli, *»«BO±EBWRtfttft»© 

20 [00 2 8] *^t±iSn a pH©^ U 'iff- K*£R«* 

[0 0 2 9] Sffcx *»WJ4CO#U^f-K**filT 

[0 030] s&fcs *^««^;vstf»wu 

# U ^ /f- F T- * 5 © TF\ C (DM T- 1, *f & 
30 [ 0 0 3 1 ] 

(HiBoliMiftttW] 

f#6ti5tt-fT^5 0 0 Hipp 1 1 O n *£-jS"rs<* 

1 .§o H2ttppRB«3RSSllBIEO!>xX^y7ay h 
(We stern blot) -?$>%>o H 3 tt*3ft3!>» 5 
40 7 2 $H%g?fc£&H!l&fr LTcfflgafttii^^^ 
f)x7^>7n7 KT**5. 0 4 t±R B ^>/^S© 

H^f5^^-h^57T-fe5o H7t4pMG3- 
2 4 5St-RB*»6©fi}S»*»x ®JfeS f 9«Rtf 

®mB<omMM%m&¥k*7&rmT-$>z 0 msm 0 

%SDS-PACE> 7U >J7>h7;l/-5fiife 

50 Ippl 10™ (D-y-^X^xX^^ (Southwes 



(6) 
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tern) D N AiSg^iJ^ffifc^rf „ 0 9 l±m 8 JgrftjS 

flWKbD N A 7 V 9f> y h "M y* a «-<— ->3 > Lfc 
<DT&*. HI O^+aD^W-iiRB^^^ 

ii isaos- zasaoiifflsas^cDgi^airf 

[0032] 

rawoaaosafitfl] *s§m»t«r* *xi«4 vf* 

*Ci:Cl"*c 

A . 

B. RB*e?S4*0!l 

B l . 1S&*.'t*3. n 7 -r ;l/XO#|j5g 

B 2 . $J6E3«££tt3*M£ R B £ 

B 3. ttttR Z-*y'WK0>8feiStRXfmR&<D*Zfr 

VMt 

B5. DNA-tS^JSttRtfSV4 0TinJli:O«fS» 

B6. ««RB*y^HO«ifESf 
B 7 . 

[003 3] A. BEST 

*^B^{is*iifflsaissti(cae^K^^A-r* c ticx 
oTae?^y/^s^jg4t*^j£tML^ 

[0 0.3 4] :*fflMxmiafc\timi&tt'Oo ttz.t> 

Til 4 Lfc * yt^Wit V» -5 ST < XaWBJfiOjfe* 

c ae?st6©fi?wc«fflTt*o testis 

?tt*fflB& L^TfiSfFffl? * 5T*i. 

[0035] 

•S£«g*»iW^1^1££fcO<DT\ #3iT** 

:»^?ns. ae%ia^»^»wc»A-r* 
[0036] flam r Bmm?*y*tyBm£to*& 

®fflt* 0 COjilUCBBLT, *«aAaU6t33V»TWU 

"wbbsi*. * >v<*fteft£'r * fcfeicfct, ^vw<-- 

1*^577 • *'J*;1/— * (A u t o g r a 
pha californica), W^W&faV&K^ 
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•f^T. (AcNPV) fcffifflf* p CO^^ttiMI 

7;^^;l^^ (Spodoptera frugipe 
r d a) (S f 9) aHfttfTSBBf*. cO-f 

0 , tt#it£?©8M5»Jfci# 'J 'NKU^nt-^- 
©HIR*.I»*S«\ CO«MR!Sl^^T*y<*ll*S! 
10 MtZo CCJ: 3 KLTil&Lfc* 

lEKfcffifinL, 7c©H«K&£ttfcli5ttS 
fcH«4HIR8SaE*'&A,T*vS. 

[003 7] ^fgwttWFSWftawwjae^^^^^H 

[0 0 3 8] *58W*ffi»4X«jte?KIHff-f*affi? 

^v/^'ltS4» i &ffiffl*r5«:4:tH'r*. SMI*:"* 
20 *H££ft**#*fflMSfc:*ALT. Wx.fct\ 

*grr*o eioa^«iifeig9s*WK:»ji*fi*tfi»L. 

;1/T\ fe*v^i»TK^Tftffl1"* 0 

[0 0 3 9] CO^ffiO— WfcLTs .*«IIWJte?T3B 
5R BJt£Tp#fcSLTV>3*\ fcSUHi^ntf&Vlffl 
BaRBJte?^^^S%t3IALfc. RBae?CH 
fSflLVMtlifcOVTfcJu 2WMB#T*RLTV*ffi 

[0040] ^ii^sfifijTfci. %^mimmmv>-7 

so d h Wf^ffrt. LTiWffl, iPt5f§W*"73!ffl§i<D 
WftttttTfc*, «lje*%ffiffl-r*o »fi#.1.3q 1 4 
. H#LTV**^*©Ji<&Rtf*0£te14 

tsrjt; «aiiHite?i:Jfi3esnTv>*iie?, -bp-s 

»ISIi§ttlg? (RB) **n-y{bL7fc. CO 
it£?fci2 7<Dx^y>^2 0 0*a(figoyyZ»DN 
AlC^titLs «!4LfciE#^:ffiSltC-r^Tt4. 7*a 
illmRNA^flltSo *B«D N A tu-y.cm 
5IJ^fc<fet)> 9 2 8©7S/iE€)<SiHW^>/^S* 

40 ■ P.A">{C^o feo R B c D A NE£Jj!p 51881 LfcBf£x£ 
h-7't»-r*fi ! ift%€fflLfci:c*, ti <D R B 
^WifflM^-?* (Mr) *M 1 0. 00 0-1 1. 

4, o o o<DWJy$y'^M.tm%.znrco cn^p 
p i i o 88 

[00 4 1] IMB?»CJ£W-Ttti8:< , R BJte?«lH 

«> i: 1" * fflo«03b>©JWS ic t K B8# L T v * c t *»W 
H^LTV>5o g3fiOif^t<fcnfcf, L h n »> ;VX %ft 
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*■ 

[0042] m&&T*(Dtcz, &mmBi-m»EMv> 
[0043] fc»jte?*fco, 

[0 0 4 4]-*f§B§<D«3SSajifflffl3i^JA^o *^ 

w^Hl£^&&»M0teJ§?fcttT*ft < ^ 

[0 0 4 5] 0-fcOO#SHfiSe>JT*l±, «^fflitfi? 

ip-Sp p 1 10 ffl 

[0 0 4 6] ftfc, *§fcflBfc:J:ntf, KlEftfc. hppl 
1 0 ffi fc^<ra*^ ffiti* y/^I^DN A 

[0047] b. R"B«e?a4W. :: 

p p 1 1 0** *://<*fi0*5KBK.kS££#i£ 
COVETS < Kfflf C0*V/**JtRlfltP! ■ 

ioo48] r b mm^mommrMGi'm^o&t ■■ 
©latest fla^rnjfawsBiae? 
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35 -So 

[0 0 4 9] «*fti»flBfcfe^T»U^rt/T?lfflft*> 

LT/^i □ 9 w h ^ 7 

7 • * 'J/jv/b— A (Autographa calif 
o r n i c aK W6«^ftft*f>-f (A cNP 
V) Mt5»fL^. C<Z>«7-f;l/;*tiJS*Lfc7 

(Spodoptera frugiperd 

a) (s f 9) mwe99t*z, cwsjvxit&n 

[0 0 5 0] /^aD«>^;l/^3RK:J:D«ll6ttRB^> 
W%.<D^*$W&tTZ. F"T*»KU RB«{5*0^ 
K{tE5!J*£ty*n— >{bfc hRB c -DN'A* 
A cNP ^-icIXlffli^ ^ ^ 

;1/T't hppl 1 0 m ItJg^giT^fCo nZfttzZy 

Lfco sac RB^^^Konsajsteijibfco & 

43, *%HBK:J:ntf, JIIEftfc. hppl 1 0» fc±<H 
ttt, »«*:"<*R#DN A^IS-g-b, SV40TS 

[0 0 5 1] Bl. fflft^+in^-r^xc^lja- 

D 7 -f ;VX%^t33V^T R B ^ >v**g£Jfcfe 

KtcS^fSfciiKis R B mm^frtttfittiD 5 ' #n 

- KfcEBIfcB t) » < c fc K i 5 ffl» AlE^s ^ 
«fi!cLfco iiltt^MS^tiot, R B c D A 
N©?^Uf-*Kl 1 6Stf2 9 3 5fC2OC0B amH, 

fco 11H:^J:?C, ^SLfcpAc YM1/RB. 
2. 8l±, ftkb (6 0ffiSW) #'J^HU>5' *3 

- F{bG7Jtf R B c DNAC5' SiciHRIRMiClkfr U 

'* H 1 3 9 <D±mc ATG3K ft V. tfco T, 

[0 0 5 2] HlCfii^^-pAc YMl^t 
K f V«fi?<D±StiH5lJ^ t C ©>^tc#mWft B a 

MHitftfUK. tco^rtt, fe v ?f^ois 



13 



(8) 
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Mtf&Zo J. Gen. Virol., 68:1233 
-1250 (1 9 8 7) o pRB 4 4 - 2 lif? p 
G EM 1 (Promega) OBaraHlStWD 
-yfbbfc^M-^F 1 1 6fr£2 9 3 5\Z.^fz%>% 
i4RBcDNA3- K<tBW*#ty. fflj^^aD 
•7-<Vl/7r^*-, W6p A c YM 1/R B 2. 8 CO 
^Ttt> 2. 8 k bOB amH 1 77^ y.h'&p R B 
4 4-2 £> 3iIE&fEft73ln]£ pAcYMlOBamH 
lffitJfAUTSIfiKtfcfc*, R Bjt£?<DlE¥£#l> 
^ F 'J y 7°o * - flDifc«W»Tte* < C £ T* * 10 

[0 0 5 3] /fcfran^jl/XS^* LT 

p p 1 1 o"**ja-r*«v^icuu aT<ojs%#*u 

fco p ffi 4 4-2ttp G EM 1 <DB amH 
u-yltLtz? *7\s*=f- F 1 16*^2 9 3 5KV>fc« 
5fc£&RB c DNA3-FftEJIJ*»6a*o- p A c YM 

. i a* y 'N f u y«e?oiiffi^ffie - r * f * ^ d n 

KWM<Dmi kb©E c oR 175^yh4**, C 
Rfc< #'J "\ F U ya- KftiEWtt^T BamHl'jy 20 

■ a-fcioTwa-rs. ^y^Fuy^n^-^-RB 

c DN AB^^tfiSj^aD'J-f ^'Jj' 
t4fcS pAcYMl/RB2.'8 KO^TB, 2. 8 
kbOBamH177^yh5pRB.4 4-2i^2 

JEfcElfttfTfaKpAc YMlOBamH ltffcifALT 
«^LfcfcJ6, R Bjte : ?©e¥^y^F'jy7 P D^ 
-*-<D!&il®rF£:}3< c tffTZtc m 1 

K%tt#y^KU y7n*-*-*, ±0^-7.12^* 
RBcDNAEMif. fLTBamHl'jy^-l: 30 
l±T>>-7'l'yLT$So RBOAT.G (7^M"f- 

f 1 3 9) ««ffl-r*K6aifi?o«i!tt*BiTs?r. 

BI 1 O a * (+ 1 ) lt# 'J 'n F 'J y«e?©HKIB*63 
FyATGOSn AfcaVT. 
. [0 0 5 4] R B c DN AOffiSW.-:/^? FfrS^-r 

;i/xyyiAoifa, 'j#7x^->ay (i ipof 

ection) (Ci!)i4SAu t 0 g r a ph a c 
a 1 i f 0 r n i c aM^flsi^^^DNA.%1^ 
TP aCyml/RB 2. 8DNA4nyh7yX7i 
^S/a > (contransfect ion) C £ 

tv>7\s*)v9 bsmc x o # y ^ f y yae^^stt 

ftLfci^S^^-r^Xlis «Sfc*BJBfc:#y ^ F'J >EBSI 

^an>7-<7l/7.1*^f#fc 0 cn^rA cNP V-Y4RB 
t Ltco 

[00 5 5] B 2 . jg&S&«IUB!tc«l*3ft£ R B 2 > 

a c np v^y^F'j yyn^e-^-^ss^WffiKiti 



-rsia^ s f 9»iBa*fflaEu 3. zsgm/wM 

— 7. hU— F (yeastolate) , 5^ F7;K7 
5 yiPzK#fS££tfcl (G I BCO) Rtfl 0%<DiPg^F 
^fl&JSlfaJt (GIMINItt) %iDx.fc?U- 
7<DJI£igi& (Grace' s insect med 
i urn) -Bull. 1 5 5 5, (1 9 8 7) (x*+r 

xsn^rn, *v«ys^anBf, tx) st/b^t, 27 

■CT*JiXttffliaS«K:J: t)Sf9s iP^Spodop 
ter. a f rugiperda I PLB-S f 2 1 
— A E [In vitro, 13:213-217(1 

9 7 7)] £ig»LfCo fMS»WStt**»l*i£** 

S f 9fflfla©7tr>^- ^S^J4l?f 
■*V'>EX-C"ELL4 0 0Ji£Jg* (J. R. Scie 

ntif lea) -c&gLfco t f t &&iMmmimo 

:£)lb (Mo 1 t) -4»BS^:2 0%l-t7i/taM%isax. 
TcR PM I 1 6 4 0#idrPBW8*Lfco #J*MBIMSJR 
l(DSaos - 2«£ 7 . .5 % ^flME]finff£:iP*./c 
^M7 3 (D u 1 b e c c o) gttl'-dOWgtffirtfiS 

[0 0 5 6] A c NP V#U^FU y7*a-t-^ffa 

23 swea, y^-^maiAcNPv- 

Y 4 R B T* S f 9 W^^^S Lfc„ K4 0 l$Hft 
fcs fl3ftmifiO»j»S«l*ifli6. la-RBO-47}nfi 
-Cft&ttMSBMLIto -^TVl^ SDS-PAG 

[0 0 5 7] B2RtfB3fcU 7x7^y7d7 F##f 
CitJfT^fcAcNPV-Y4RB SBfeS AIIBSIC 
£p p 1 10™ HIJBBJft*iS*V 02Oi^ fi%40 
PtP^^tC. ffltSSMBi (SB 2 ) , AcNPV-Y4 

R-BffftHB GBB 3 ) , fc« Wiff£3!A cNPVi 

&s f 9« (es&4) &&nBtttf]tt&HS!i/fc. -t 

[0 0 5 8] E3^-f«fc7^ u-y?m&-<:-?l 
FaraiL/fc*^ AcNPV-Y4RBiMB 

40 «> 5 nfc*^, mmiiiB^ff^s! acnpv j^^bs 

C a8H*BSIIB£fr*.T\ A c N P V- Y 4S^»*^ 
6fflBa*tt»*»fc. »*a**tt-R BO. 47jni 
"PftffitBffllb, pMG 3 — 2 4 5#*n-y£*a# 
T-^SE7D>y hMSLfCo 123 ©p 1 10 ffl Mppl 

i o m tt*ti€ r n**^*y->wi:*^<*Kfttf*^* 
y^Wb^y/^S^-To tigfi^a. RB*yv<*si<D 

so fc 0 B3fc5Vr*3fc, RB*>^H^ttaBft24 
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mniH£fci*ai"r«r, «< 1 2 »mioiBfca4*tt*»& 5 

fefc*>-foi:B#U *UT7 2B*BBK»flS©»Btf 

/jNiSK:#pA*fcii)Ex aaw»6»4o«fiiiiiiic, 

flHBWSBftbfc. 

[0 0 5 9] RB*y/**B©f^*8tH"t3BEttx 
AcNPV-Y4RB€'ffflUT, 0. 5OM0IT*S 

f 9iiB*«R^tfc. iratt*6*n*n2 4, 3 

6, 4 8, 6 0Rtf7 2B*Bftfc* 5 x 1 04<D«£ 10 
lml©«II(5 0raMONaCK pH7. 
4 ; 0. 2%<D/-7 : "; b (Nonidet) P-4 
0 ; ImMOEDTA ; 1 0 OmMON a C 1 ; 5 0m 

> 

MONafMlmMOPMSF) ^fSJUU f&MM 

— R B 0. 4 7ifiWsV^y^zi^—^ayLr. ftgEfcfc 
P$fe£7. 5%SDS-PAGE^^M8bfco C<0& 

^«%pMG 3-2 4 5jfi-f RB#^u— y^KJiT 20 
^^a^-S/3yffllLTfr5, Cell, 54:2 
75-283 (1988) ©K«»Cfi£-3T7;l'* Utt* 
X77^ — m-SVX&L- ^ £ X I g G Rtf HfeSST- 

[0 0 6 0] B3. #£RB*:"<*ll©gf£ffiRtfB 

R BBfi^ttSH 1 * (Mr) tfl 1 0, 0 0 0 ©&'J > 

frZm^Ztcib^ mzfrb 4 0 BfH^Kin— R B 0. 30 
4 7$tH*fflVTAcNPV-Y.4.RBHBSfeS f 9lffl 

r b ^ w©fliBHj£ffi*B 4 rt>*0 5 fc^-fo 0 

4 CHiifK S f 9 ,«©!§£•£, * LT0 5 A c 
N P V- Y 4 R B -Jg3fcS f 9 «©§£-£^t 0 El 4 
Rtf0 5 fcSVTJ: 3 «S^BttJMt£**VvR;fc£- 
A/ffl^fc. C © i 3 ftl^tt^+a-P #-^l>XBJfc©B 

cNPVl^S f 9fflga^fix-R B 0. 4 7RJHT>1'> 

(04) o AcNPV-Y4RBllfflfi<D 
SfKO*aiV''»fe3b^K«>5nfc (0 5) o AcNPV- 
Y 4 R BJfSftS f 9«fflfr5©^tfffll!i^JHilHtt* 
SDS-PAGER^xX^y7n«)»f-<yyci.!3 

[0 0 6 1] |fcffiftfit4*©lS-eff o fc. 
B&gAcNPVBSfc AcNPV-Y4«8ftOV>-ftl 
t«^fcijgft^6 4 0f$B%£ S f 9fflB*#U - L- 
Vi/y (Sigmatt) ^a—^y^Ltc^yA—k so 
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(Miles Scientif ictt) fc&S 
iJfei^bfco BP'S. $t54%*;I/^7;bxb:FO0. 0 4 

(- 2 ot) *m^T 1 o4j-iaaiifiSH£Lfc. 2 %© 

jEHKlr^Jflljll © P B Smm-C 1 OtfBBJSIMSfcM-l' 
.^j'^-S'a yLTi^, 0. 0 2%<DhUhVX- 
1 0 0 iZftffi bfcSx- R B 0 . 4 7 fiifCT*— «-T 

■9-^1 gG (.-hi-?, A-'J^-AOTAGOtt) * 

4n*fc. -BWBft, -tr-fa^y-y-e^v^^^— if. 

(£72\ /<— U yy-iOV ector Labs 

tt) Tg^-bfc a B«#*%ffl^T 4 5 &BBB€'r > 

—>3>Lfe 0 COggiiO. 05%©3, 3' -VT 

S./^yWyf-h?*. Kn^ny F, Rtfo. o 1% 

©H 2 O 2 <D0. 0 5MMJX-HC 1 5$$ L 
fc. pH7. 6 (S i gmaft) . 3 ~ 5 

y®!<D2V77* h-7-<^n7n-7 (diaphot 
omicroscope) T*IHBS©¥JI£15lofc. 
[0 0 6 2] 06 B&mtcM&.L1tRB*yj<* 
U /WbRtfffi*** U >Wb©*S£*j5Vr. A 
cNPV-Y4RB»5 4 0«t, 35 S-^f- 

^-zi>3&§i/Hi 32 P h 'J >«ffl^T 3 BIBi? S 

f 9 mm^rtmmmit vrc 0 mm t lt^i/ f - 4 

ffiU S-RB0. 4 7 fnJR*ffl V^TfflflSSIIjSft** 
i&ifcl^Lfco #ThS**77*~tf (PAP) fflB"*" 
StOfc CSBK 2, 3, 4) , fe^vniMSmt OS 
ggr , 2' , 3' , 4' ) SDS-PAGEtCfc'9 35 

s -rip 2 p -mmitn b * y/<*WKB«*fl*ait 
u v->"^-h^7-f-tc«t»3^bfco ra*»c,. 

3l«*ffv\ *?HW7r*- tf*&SMm -CUSS 

5, 6Rtf5' , 6' ) lOxX^yT'nybM^T 
[0 0 6 3] *5C«^TB4©»^*.|IM8r*o. RB 
5iST-^U5feOT\ SDS-PAGEKfettSRB^ 

y/^^ko^^a^-ttSKwrsfecp**. [o 

ncogene Res., 1:2 0 5-2 1 4 (1 9 
89) ;Ce 1 1, 5 6:5 7-6 5 (1 9 8 9) ] I 

bfc r b 9 y^?mtffflm.mztsz* u ;i/ 

fb^rStt S sb^if a A^*B^ ^ TzH> K , BSftB 3 BlFafr 5 

4 o «pbt?35 s -ttt-ytbzwtzi P -*;i/ MJy 

B*fflVTAcNPV-Y4RBH83ftS f 9BB%f^ 
BBKfcLfc. «ttttlft%^52i*l^5QSU SDS- 

tco C(OmcD^Xlt, 0 6©S&2Rtf 4% ; ?-ft ; Fft 



(10) 



1 4 18 8 2 



17 

pmttns^\ zftty-fiLT, mt&ttiVsfrt><D%. 

A P) trflQSLT* SDS-PAGE{c:fctt?>RB£y 

*7.*';;Wb&> 35 s-giftRB^y/^S©^?l 

1 1 0, 0 0 0&2M^yb'fr<E> lit^y FlcS^fc 
(H 6 tDiggg 2 ' ) o -?-LT 32 P-^IMtRB^y^? 

4' ) o .AcNPV-Y4RBT«ILL 

y^c<fc5j^*7.*i>;Wfc#ffi£, p a p&g^iiib^ 

yK^k/^-y^bfc cm6<om®6, 6' ) , l 

ft 5 HHf SUfr 5> . SifflJSfc ji 4 bfcR B£>v^ft 
ftfr 5 SDS-PAGE T'mtb 5>*lfcR B £ V/^iO 
CO 0 6 4] S f 9S£I»;^l^f8HtRtt^X 

X Uyl£©l^f^fe#£&^DMEigtffiT-6 Oram® 
Mi^T3 0MS f 9|fflflS (3 x 1 0 6 ) £f*y* 
i^-i/3>bfc 0 3Hff13T?0. 25mCi/ 

ml© 35 S-^tfxy (1 1 3 4 C i /mm o 1 e, 
N E N) *■> 0 . 2 5 m C i /m 1 4) 32 P V V yW. 
mWKU I CN) <D^fftfr?tlBZ%<L£lZ&*)m 

j&zRfflwmitLtca mmmmm c 5 0 mM© f v * - 
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HCK pH7. 4 ; 0. 2%(0/-r f 7 hP-4 0 ; 
1 mM©ED T A ; 1 0 0mM£>N a C 1 ; 5 0mM<D 
NaF&lflmMOPMSF) £ffl<^T»&ttrliU 
ttttia^fit- R B 0 . 4 7 JriMT'^ttMSLfCo 
[0 0 6 5] 35 S-XH: 32 P -#JMfc«@B?M$o\ R 

tf&gmimu&mmm ^ e. r B^y^m 

<D2/3Z#7-hM&Z7T*—g (PAP, Bo eh 
r i n g e r &) flK^T.* U ;Wt##T bfco [0 n c o 
gene Res. , 1 : 20 5-2 1 4 (1 9 8 
9) ] o KfoWMW. (2 0mMOME S, pH5. 5; 
1 0 OraMON a C 1 ; ImMOMg C 1 2 ; 5 0 /iM 
(Dtjy^y^y) 3 7t, 6 1. 5 P A 

Pfcffl^T, RB^^^gtSMI^^^.^^ 
: ysyhs SJSm. RB?^1^7. 5%.SD 
S-PAGEMU*^, 7->*t*-h^77^-fr 
9X7. £ y7*n >y f ^>ycj: »?^*f bfc„ 
[0 0 6 6] B4. jgBfeftauWIISfr&ORB 



20 



1. OOfiflg (MOD TAcNPV-Y4RB 

s f 9tnRs«jaaHQau ssa^e. 4 oriihi&ic 

tylVv F;WCOtft 1 7 ~ 1 8 m g T'&o fc (" 1 0 
[006 7] 

m 1 ] 



1 



^fr£y RB^y JR* MSift ffil' 



(mg) 



Cm g) • 
1 6 C ' 



(%) 



(%) 



6 7 0 a 
pMG3-245 

ftfi«ffl*72» 13. 5" 1 2. 9 d 

a. 777b'7t-F (Bradford) (Bio- ■ 

R A D£t) ©#ffifc.J:**>7<*Jlje* 

b. Y^^oBCA ( P I ERCEtt) RXftoftgm&' 

fc^S^y^HS* 

c . v xx * y 7*n y h &jkzfm&m%.mz «t 5 2 y>< 

d. *-?i'-zrvV7yb7A'-Wi&&RZfmm\7i.& 

KJ:5£y^7g£l 

[0068] git^ti?;:, %3gb7cRB*y^7 

gtD 9 0 % ( 1 6 m g ) tt*MS#fiflM>±S*fcK» 5 

1 0 %*cRSH»»c±f oTi/>fco £»ifla*y^* 

g<D 2. 3%££i&TWc:0T% R B*y><*JW:ifflfiS 
^57Y-»a!ft; ®1 3 5mgO?7/^i^7A 

so$es^p^?.fc*t, 2. 5 x 1 o^mMcm^t so 



9 0 C 1 . Ofg 2. 3 . . 
7 2 d 4 1. 3fi 9 5 

SJSIffiftTUay h^SD.S-PAG E&t>** 7 
[0 0 6 9] LC^KiLrit - p p 1 1 O* 8 <D^S^ 

a ^ P:v h ^ v 7 ^ -mm^m-m 7 z&mt «t 

v. 1 x 1 0 s • SilKSSft S f 9HBB-0UI1) Xti 

AcNPV-Y4RBE5RlS f 9« (^2) *^<D 
fiSfUPM*. Rtf pMG 3-2 4 5 5t-R B^S^Sl7 

nvh^57^-*»6«HiHl07U3y h (2. 5x l 
0 5^ifflBat^S) *10%SDS-#'J7*>;n7 

?MORB^y^^S{±^0i"P^bTa&So 

[0070] mmfflfe&fczwiBitzt. ±Rism 
mrMitwfoz*&*), RB$wM*ffiM9 5% am 

7, BBSS) ^ 1R^7 2%, ^-bT«iaa4 l. 3<gT 



(11) 
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[0 0 7 1] ftffiWfo*5AttS'a?-'f^-* J ?>»Bt? 

[J. Biol. Chem. , 257:10766-1 
0769 (1982) ;Vi rology, 144:8 
8-100 (1 9 8 5)]. K (B i o-R 

ad) *7AC2m 1 ©?V^lG-7**n-7 (G 
enextt) fcfcSlU 0. 0 1 N<DH C 1 Tift&b/i: 

^ is^ssftt (o. \uomm-f hvvi*. pH5. 

0 ; 0. lMONaC 1) T*}ft}fLfco i^yUCZMl 
5mg©ft- f RBl^o-yffinlC (pMG 3-2 4 10 

5) £in;L, IS^tffofc.-*^ -*7A*0. 1M© 

8t#u tr-Xfc 2 0 m 1 ©$«$£ 

WJSx— h5*fc'Fn*ny K (S i gmatt) £iO 

1 0 SMlIk 4 0mMOx*/-;l/75> 
-HC1©0. 1 MW&ffififc 2 0ml pH 8. 

0, ?e-XQSg£JSttg£ii$rLfco C©fL 0. 
2MO^US/>, pH2. 3, T*#5A£ift#U F'J 

(5 0mM©HJ*-HC U pH7. 4;i 20 
0 OmMON a C 1 : 1 mMCPMS F : 1 mM© E D 

TA) TfffDU ^ffifc4SSTfC©}jfjKlc«#bfco 
g^CD*^n->1tir[Ji-9-y7 P ;l/©OD 280 Rtf&©I 

gK 5 ffiffiUffl^© O D 280* MS L/c£ tl 5% 15 1 
OmgOpMG 3-2 4 5tf 2ml ©£y/^gG-7 

[0 0 7 2] B5. DNA«£gttfttfSV4 OTttK 

5t£© £ c 5, R B £ >v<* Jffco^T ii 2 o©4{L¥ 
«WttjWB*«*iTi/^. HPS* S**14Hi:LTDN 30 
A^SS^-T'tSCilii^W^OT'feD [Natur 
e, 3 2 9 : 6 4 2-6 4 5 (1 9 8 7) ]. , ^bTfEjJ 

© D N A ffl* «7 w ©]»*£ y / < * a t Nf Aft 

I^^jSTtiCfctft^tO-pSS [Cel 
K 5 4:2 7 5-2 8 3,.; (1.9-8 8). iScien 
ce, 2 4 3:9 3 4-9 3 7 (1 9 8 9) '• N a t u 
re (London) ,334 : 1 2 4— 129 (1 9 
8 8) ] = $>'Wm<0£to¥to®mtC®$L±^5Z. 

n5 20©^5D4{k¥W#fttCOl/>T, /UFa.vV'<(fl/ ■ 

[0 0 7 3] 08RtfSI9tC^7. , 7X7 > :$f;/DNA- 

$s^ii^)*^^-r 0 6 /t g <omm t r p e - r b 
Rzfmm^D.ut7 ^ jvx^mp p 1 1 o» 

*10»SDS-PAGEKiiLfc. H8teSLfcl8 

#fc 32 P-WKfcDNAffla-T'fy^a^-S/a >U 
7^^--h^7i--^fifLfCo 0 8 RD'ia 9 <Om-& so 
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*OiiUTa&* 0 &SS1 : RB 1 9-2 2 ; igSS : RB 
23-27 ; *I£g 3 : RB 1 9-27 ; HS8 4 : AcN 
P V- Y 4 R B^feS4iBBBa*^©WiiR BfiwVr 

[0 0 7 4] 0 8 Rtf 0 9 ©H£\ DNAS^^^X 
^XX^ytfflffciOfJ^LfCo colH, |W)«©t r 

p e— r Bttta&yji&tis Rtfm&mMfrb<on$iR 

B*WtyR%l 0%SDS-PAGEfcJ:t>$H§L 
U7>hr;b-*&SlcJ:oT*Ji)fc (0 8) „ Slif 

Ig^bT^e., 32 P-SWMbDN Af'C^aA-i'a 

h^57-f-tJ:0»*Tbfc (09) o *©±K^-T> 
^DNAfcfflSffffl-rStt^^^KRB.l 9-2 7 
ODNAK:W*fS«Sl*ti200flW*RB 1 9-2 2R = - 
tf R B 2 3 — 2 7£!5fc2 OffiiSVV COj&fCOVVT 
tt. B9 0J|Il&3ttg»lRtf2lCj*«"etN 
by^*7,RB^>/^H«RB 1 9-2 7£ITOcliV 
DNA|g£iSte*a*Lfc (@9, gB 4) o 
5©»fi!R B*>/<^SODNAtS^?Sttt4DN A-t;!/ 

^6>C» j e-©^C^<^g|-^4 OOmMON a C 1 -£ 

[0 0 7 5] jeftftAtBB^&Op p 1 0 0™ Offifilfct 
^DDi^CLT^Ilfco 1 . OOMO I Vk cNP V 

- y 4 r B*ffli^T.s f 9MBszmwt%mu mmmm 

Ltc (1X1 6 6 «/m K 1 000ml) . jg&fr 
640 ^pramtc, ffig&D&lllC <fc -> TSHiSfc^ 
{fcU ifc#U -f"LT 5 OmMO h U^-HC 1,, pH 
7. 4 ; 0. 2%©NP~4 0 ; 1 mM©EDT A ;. 1 . 
OOmMONaCl I 10%© (v/v) ^"'J-bD- 

ImMODTT; ImMOPMSF ; 25(igOD - 
5 OJUft/m l ©77"nf^^ttJi 
. ttlMrttfclHMLfc. *±T? l 5 SMBW y^a*?-* 

3 yLfc^, -y-^y^iio ( i 0, 0 0 0 x g, 4 

■ u 1 0 %m) mmimmu r b ^±m^^ l 

feo MiSbfccfc^^, ^V;^fG-7*"a-XC^ • ■>,.;;• 
bfcK-f RB#^n-yl4StH (pMG 3-2 4 5) 
^r#ty2m lg«©*^ATp p 1 1 0™ OftfflBBl^ 
D7h^7?^-«fctl/ft. ±S*** 9 At 41331 
Lfc&x ^n ; fn^©r^^2 0 0^y F^M©«T*ffl 
V>T3t77^%««»teiJ6»bfc, SIRttffttx 5 0 0m 
MONaCl ^trflMffiBEKCfi^iK (2 0 OmM 
ONaCl ; 1 mMOEDTA ; 1 raMODT T ; 1 m 
MOPMSF ; 1 0%O^'V^u—M 0 ^(C, 2mM 
Oh'Jxf;V75X pHlO. 8 ; 200mMONa 
C 1 ; 1 mMOEDTA ; 1 mMCPMS FS.t>*l 0% 

/^H?r*7A*^}§g6bfCo lmlIMlEll!U I 
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*>IC 1M©M>*-HC 1 (pH7. 5)<D1/12S 
iT'^fPbs 1 0%^'J-feD— /l/ift-7 0°CTM£# b 

[0076] mmm&mf&frb ppi io ra zmmz 

y D N A S V 4 0 T tfM&ftMfemm 

[0 0 7 7] ^5S^S]*7A(D)glllli^(D^;^y^^S 
<Dt£W£n-B C AiJ^S (PIERCE) tCfct) 
**fc 0 ^jH^^/^g-y-y^l/^CSDS-P AG 
EtCtStfflrU ^bT^MlOR B£y^K©l£ 

*- HO*S (B io-Ra d) EtDilgLfe, [A 
nal. Biochem. , 72:248-254 (1 
9 7 6) ] „ MM®Mm®}<DRB*y^<!7mfem?% 

[0078] ftmczQzy'W^nvTj y?*n 

ffibfc t^xy (Bo wen) tf 0f2«KlfiEoT7*Ci 
7 h%S[it^iifbDNAtC < fc!3f'y^i^->'3yb 
fee [Nuleic Acids Res. 8:1-2 
1 (1 9 8 0) ] o Cttli^STl? ofco 7*D*y 

b't*^ bTSTOKfRRtft) . 2%WNT— 4 

0 (^-ftlfe 2 0^) T*3ftft$U 3I*«^ DNA 
l&Gfflm (1 0mM©hUX-HC K pH7. 0; 
lmM©EDTA ; 50mM©NaC 1 ; 0. 2%©B 
SAI0. 2%©F i c o 1 1 4 0 0&Xf0. 2%©# 30 
U tf^jl/tfn 'J y) T* 4 (V^f nfc 3 0 ft) b 



40 



fc. 32 P --ffMfbD N A £^&D N A|g^£ 

O^^D'y h^y^d^— >3ytfc 0 Ec 
oR 1 DNA*7V^7'f 

-y^CfctJ a- 3z ; Pft*'>?^V*fK (Ame r 
shams >3000Ci /mm o 1 ) TfilSMfcU 7* 

MKT 3 13 (Vfttfc 1 0#) *»U HKU 95? 

p E-R BHte-*>v<*K*S*fc.. *>v<*IWWJ 
RBlfif<OX^yyE^#t rpE-RBi^y 
Ufc. •fftfc^ RB19-22, RB2 
3-2 7RO*R B 1 9- 2 7 tt^tl^ftx^ V> 1 9- 
2 2 (75Z&6 12-775) , x^yy 23-27 
(7S./M7 7 6-9 2.8) Stfx^yy 1 9-2 7 
(75/^6 1 2-9 2 8) ©p p 1 1 0 B tW*£i{> 

[0 0 7 9] Ad-SVXl-J8Jft2 9 3fflB**6SV 
4 0TffiK*ftffi*nvhif77*-»«Lfc. [J. 
Virol. , 53:1001-1004 (198 so 
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5) ; Co 1 d Spring Harbor Pre 
ss. . Cold Spr ingHa rbor, NY, 
pp. 1 8 7- 1 9 2 (1 9 8 2) ] 0 ftt, St-T 
Tg.iru-y&R AG 4 1 9fitH£:On c o g e n efctfr 

<D^M^iP^.fc 0 IP-S. 8 0 0 n gC/^an 1 )^^ 
?§SlRB£y^K£ lmM©PMS F, 2 5fig/m 
1 ©nw'^7 , f-y&tf 5 O^fit/m 1 ©77°n ; ? 1 xy£ 
StMmlOEBDilWWK (5 OmMOh'JX-HC 
10 U pH 8. 0 ; 1 2 OmMON a C 1 Rtf 0. 5 %© 
/xfyfP-4 0) fcig^bfc. ffl^fhtc 8.0-0 ng. 
0»«T*iin*U 9 0«lf^^a^->ayL 
fc„jn-RB0. 4 7 Xtt P A B 4 1 9 fitEOV-fniP 

7"o «/f -f y^*ff bfCo 7n «y h OM(C p M G 3 - 2 
4 5. PAB4 19 fcEftff-frfco 7;WJtt*X7 7 

tfS^^fit-v77s i gGT-ry^i^-yay 

[0 0 8 0] HifRB^y^Ktf S V4 OTimtW 

(DRB$y/V?ntTtiim%m&L, fit-RBO. 47 
R#*^-TttJRP AB 4 1 9 ©^-fftfr^ffl^T, S 
#^©7 U xi >y hfcftgSfcfcbfc. 



[0 0 8 1] COj&fcHBlbT, HlOC/^aO^ 
>]>7>f&RB*>'i*Mt S V4 0 TtfEIIttfWtS 



3-yKDg^PAB4 19 G&SS 2 ) frSt- R B 
0. 4 7 (SB 3) ©V^-fnA^ftjSEtfcPib, "7X** 

y^Dyx-fy^c.tD^bfco «»i&tf4i«-ft 

JpflP A B 4 1 9 ■p$EHfifct»bfcf»« S V 4 0 TRJR. 

MR-RB 0. 4 7*t#-eftJSi3tRbfc»H/^iU- 

[0 0 8 2] Bl OlCTjkt&ofc, fyehnT'R B^ 

y/^^KfcTffiW^ad-rsfcs RB#y/^Ki:PA 

B4 1 9#«ftftaEaB"r*^T*< grb2.) » Tt 

i-RBO. 4 7jrLJMA^3£j±Bbfc (SSS3) . C 

nef-w^an'j w-vi/^ saftssuBBS^ 5 <o r b^ 

[0 0 8 3] B6. StaiRB^y-'^^aoSC^ 
l^y/^^SftWytThD-eR B020<Dfifti{tf 



o^yebn^iiJco^Tii^fco x^yy2 1-27 

X»RBiie?***s *>OC*4S^J»fRB^ 
y/Wn (p9 5) *3-Hfl:-r5#fljmBBa^4:©S 
a o s -ZMBSOWBSBHttflttlR B ^y/^K*a« 
bfCo [Proc. Natl. Acad. Sci. U. 
S. A. > 87:6-10 (1 9 9 0) ] . SttttiRB 
^y/^^gOC^igtClRlJb^^^BSbT, ffifflf * 
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s a o s - zm^nmimn^mwmhrc^k^m 

[0 0 8 4] Hi ifc*f«k-Mc, ^awwctk^ 

§ 5 # , c nt* c © * saw y tr c t 

£5^8 LTV So 

[ 0 0 8 5 ] mW&M<OM^ 2 0mMOh'JX-HC 
K pH7. 4 ; 1 OmM©KC 1 ; 0. lmM©ED 
TA ; 0. lmM<DDTTSLtf2 960^U-tn-;^# 
&&IHtffK 0. 5mg/mHC*5J;-5 
KfllliRB*^^K*aN)fLfeo #7**§«r (Ep 
pendor f ft) %ffifflLT, 

F±fcjj»Lfc S a o s -2»IiO*i 
mW&MLTco M&bti&m&9L*>ttV1iE p p e n 
d o r fttiDv^nvcii RtfiJifflayh 

7*fe«« (-ny© *ffifflbT, ^n^n€§£ 

tffc. itSJc 4 %*;;l/i.7;Vf f t: F©0. 0 4 M U 

sipi (pH7. 4) -em&zmmu 

fcJ:JJ$MJrLfc. 
[0 0 8 6] B 6. 
WitfMH L It <fc 3 tc x /t+aD^^^^'J'NK.y.y^ 

PWKMffSL tAIItffc. R B 
l^W;l/T'R B £:/><*K*ISE , t5ftS»l4JBL^fc 

enr^fco #y f u ^ot-^-4»6ow*- 

it ©SS ¥&&&©!£ ¥T*£ L, c ©SfctelffllStt* 4 
;l*tt?©l£, i LXMSRXfi&Q* 4 WM&fr 
<Z>aWr#«<. fi^T, 5i5lM^Ufc^«fi!cgtW 
#&cfc#*SRB*>><*ft«S©*>v<*Jl©£j*fc 

*&ft«fflBS©* y^^K^idasBo 
[0 0 8 7] $ifc* r B^y/^sttiSifflaaoeEtcE 

*aO**;I/*SBIHfcfc*tt*^A*>><*Jto^y 
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